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The climate moment 


This is a historic opportunity to secure humanity’s future. We must seize it 


HILLING might be the wrong word, 
G but it is certainly a stark message 

that appears towards the end of our 
special report on the latest climate change 
science (page 34): if we do too little, too 
late, and Earth’s climate feedbacks work 
against us, many children today could live 
to see 5°C of global warming or more. 

As this week’s equally stark cover image 
of global temperature anomalies last 
month shows, in some parts of the 
world at some times, we are already 
there. Global warming is the greatest 
existential challenge of our age — perhaps 
of any age, measured by the scale of the 
societal changes necessary to mitigate 
it and adapt to it. Time is running out 
to do that —and the latest science isn’t 
panning out in our favour. 

So the stakes couldn’t be higher for the 
UN COP26 climate summit, due to be co- 
hosted by the governments of the UK and 
Italy in Glasgow this November. The global 
community needs to finally come good on 
commitments made in Paris in 2015, and 
agree how to reach net-zero greenhouse 
gas emissions by mid-century, thus 
limiting climate change to a nominally 
“safe” level of 2°C, and ideally 1.5°C. 

There are positives to be stressed. 
Carbon emissions aren't rising as fast 
as they would have been ifno action had 
been taken. Countries such as the UK, 
which in 2019 became the first major 
economy to write a commitment to 
reaching net zero by mid-century into law, 
have made great strides in decarbonising 
their power supply. As UN chief climate 
diplomat Patricia Espinosa notes in our 
interview (page 44), the commitment 
by China, the world’s largest climate 
polluter, to reach carbon neutrality by 
2060 would have been unimaginable 
just a year ago. After four lost years, 
the US is fully on board once again. 

Although no one would have wished 
it on anyone, the covid-19 pandemic has 
also shown how great societal changes 
can happen rapidly when humanity 
recognises a real and present danger. 

And it displayed the power of science 
and technology to supply solutions. 
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But covid-19 also lays bare the 
sheer scale of the climate challenge. 
To meet net zero, we must cut emissions 
by 45 per cent by 2030. We are on track 
to manage just 0.5 per cent. We now need 
pandemic-sized emissions cuts —but 
permanent ones that build year on year. 
Decarbonising electricity is the easy part. 
The path to net zero now means tackling 
harder-to-abate sources of emissions, 
including from transport, home heating, 
industry, farming and land use. 


“The path to net zero now means 
tackling harder sources of 
emissions from transport, 
home heating and farming” 


Many politicians seem still in denial 
about what that requires. The UK’s 
position demands special scrutiny, 
given its role at the heart of global 
climate diplomacy. Its laudable net-zero 
goal and global engagement stand against 
contradictory domestic policies, froma 
self-declared “biggest ever” road-building 
programme to perennial delays to 
green construction standards. 

Ignorance is no longer any excuse. Nor 
is the argument that economies can’t bear 
the costs of the climate transition. Green 
investment is ajob creator, and the biggest 
costs will come down the line to those 


who fail to invest in a climate-secure future. 
We need only look to the multitrillion- 
dollar cost of covid-19 to see the huge 
consequences of failing to act on scientific 
warnings and invest in resilience. 

It would be unfair to just blame 
politicians. Research has shown that, 
in the UKat least, most legislators 
acknowledge the need for climate change 
action, but feel little pressure to act on it. 

Climate change isn’t a problem we can 
expect someone else to fix. Ifthe richest 
10 per cent of global citizens, a group that 
includes many reading these pages, were 
to adopt lifestyle changes now to reduce 
their emissions to the level of the average 
European -—acomfortable, privileged way 
of life — that would cut emissions by a 
third, most of the way to our 2030 goal. 

That means more than dutifully 
separating out the recycling and buying 
low-energy light bulbs. It means ceasing 
wherever possible to fly, driving less and 
adopting largely meat-free diets — actions 
that are good for our health and well-being 
in ways beyond just climate security, too. 

Longer-term, too, people — especially 
those living in richer, overconsuming 
parts of the world - may want to think 
about their own reproductive choices. 
There can be no doubt that fewer people 
on the planet would reduce our pressure 
on its support systems. But for those who 
see population reduction as the answer, 
another bald fact is that no decision 
taken now to have or not to have children 
will produce meaningful emissions 
reductions on the timescales needed. 

The answers lie in the hands of those 
alive now. Technologically, those solutions 
are largely there. Implementing them is 
mainly a case of changing our mindset: 
seeing every action through the prism 
of a larger goal of securing our climate 
future — coupled with meaningful 
support for those whose livelihoods 
are affected by the transition. 

Adopt the climate mindset and seize 
this moment, and we can be remembered 
as the fixer generation that turned 
things around for the children of today. 
We owe it to them, and ourselves. I 
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Coronavirus 


Three million deaths 


As the world passes a grim milestone, Michael Le Page explores the 
pandemic’s trajectory and the reasons to hope the worst will soon be over 


COVID-19 has now claimed the 
lives of a reported 3 million people 
around the world and the true 
figure is probably far higher. 
Globally, the number of new 
cases per week has nearly 

doubled over the past two months, 
as new variants cause a surge 

in cases in many countries. 

But as we mark this sobering 
milestone and explore the shape 
of things to come, there is much 
reason for hope, too. Last week, the 
world produced its one-billionth 
dose of covid-19 vaccine, and the 
few countries that have already 
managed to vaccinate a large 
proportion of their population 
are seeing the benefits. 

No one can say for sure what 
will happen next, but the hope is 
that the worst will soon be over. 


“Tt’s in our hands,” says Andrew 
Noymer at the University of 
California, Irvine. “It depends on 
vaccination. And variant roulette.” 

Many countries may not be able 
to get hold of enough vaccines to 
inoculate most of their population 
this year, though. “The rich 
countries have been very clear 
that they will continue to ensure 
their needs are met first,” says 
Andrea Taylor at Duke University 
in North Carolina. “There are 
distinct haves and have-nots.” 

The beacon of hope for the 
world is Israel, which was the first 
to vaccinate the majority ofits 
population and where case 


numbers are falling sharply. 
“Tn Israel, vaccination seems 
to have worked a treat,” says 
Noymer. “They are leading the 
way.’ However, with lockdown 
measures still to be completely 
eased there, it isn’t clear ifthe 
country has managed to pass 
the herd immunity threshold 
beyond which the virus can’t 
cause major outbreaks. 

“That is the big question we 
don’t know the answer to yet, 
whether any or all of these 
vaccines are good enough to 
get us past the herd immunity 
threshold,” says Mark Woolhouse 
at the University of Edinburgh, UK. 


Daily coronavirus news round-up 


newscientist.com/coronavirus-latest 


Relatives attenda 
covid-19 burial ata 
cemetery in Manaus, Brazil 


After Israel, Bhutan, the UK, 
Chile and the US are the countries 
that have vaccinated the highest 
percentage of people — but not 
enough to get close to herd 
immunity. In some US states, 
such as Michigan, case numbers 
are surging because of the B.1.1.7 
variant first seen in the UK. 

Case numbers have also shot 
up in Chile even as the vaccine 
is being rolled out. While this 
has led to some alarming 
suggestions that vaccination 
isn’t working, it isn’t surprising. 

At least 70 per cent ofa 
population, and possibly as 
muchas 90 per cent, needs to 
be immune — in the sense of not 
passing on the virus even if 
infected — to get over the herd 
immunity threshold. In Chile, 
less than half the population 
had been vaccinated when cases 
surged, and most of those people 
had received just one dose. The 
main vaccine used in Chile so far is 
also Sinovac’s CoronaVac, which is 
67 per cent effective at preventing 
symptomatic infections according 
toa study in Chile, lower than 
many other vaccines (see page 10). 

In the UK, the fall in case 
numbers is mostly due toa 
lockdown fully imposed in 
January, and there remains a risk 
ofa resurgence if restrictions are 
lifted too fast. Nonetheless, the 
benefits of vaccines in reducing 
the number of cases and deaths 
are becoming increasingly 
clear, with a government analysis 
suggesting vaccination had saved 
10,000 lives by the end of March. 

In fact, most vaccines are 
proving to be far more effective 
than researchers dared to hope 
last year. In the UK at least, vaccine 
uptake is also much higher than 
polls suggested it would be, 
with 95 per cent of people offered 
a vaccine accepting it. 

Globally, though, just 6 per 
cent of people have received 
at least one dose so far. In Africa, 
it is less than 1 per cent. 

In many countries, case 
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News Coronavirus 


numbers and deaths are once 
again rising fast. India is reporting 
the highest numbers — more 
than 200,000 cases per day and 
climbing — and these are likely to 
greatly underestimate the true 
total. Relative to the population, 
Turkey, Brazil, Italy, Germany, 
Canada and the US have some 

of the highest case rates. 

While there are many factors 
involved, new variants are playing 
a big part. The B.1.1.7 variant has 
rapidly come to dominate in 
Europe and North America. 

It now seems to cause about 
half of all cases worldwide, 

but we don’t have a complete 
picture because many countries 
do little virus sequencing. 


“The variant from the UK 
now appears to cause 
around half of all covid-19 
cases worldwide” 


The B.1.351 variant that evolved 
in South Africa and the P.1 variant 
causing the outbreak in Brazil are 
spreading globally too, but not to 
the same extent as B.1.1.7. They are 
each responsible for about 5 per 
cent of global cases. 

Despite this, some countries, 
such as South Korea, Japan and 
Thailand, continue to keep case 
numbers low. South Korea, for 
instance, is battling a small surge 
in cases, and so far just 1.3 million 
of its 60 million inhabitants 


have had at least one vaccine dose. 


Yet it has reported just 110,000 
cases and 1782 deaths since the 
pandemic started. By contrast, the 
UK, witha similar population, has 
reported more than 4 million 
cases and 150,000 deaths — there 
have been fewer cases in South 
Korea than deaths in the UK. 
Meanwhile, the disease 
remains effectively eliminated 
in a few countries, suchas 
Australia and New Zealand. 
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What happens next? 


What we all want to know, of 
course, is what is next. The short 
answer is that no one knows. 
Many predictions have already 
been wrong, says Oliver Pybus 
at the University of Oxford. 
“None of us have a crystal ball.” 

Broadly speaking, the best-case 
scenario is that countries manage 
to dampen down the global 
resurgence and effectively 
eliminate the virus locally 
as vaccination proceeds. 

The nightmare scenario would 
be a variant that is both more 
transmissible than B.1.1.7 and also 
completely evades vaccines. This 
could cause an even bigger wave 
of cases and deaths than any so far. 
Fortunately, there is reasonable 
confidence that the vaccines will 
continue to protect against severe 
disease even if they fail to stop 
transmission, says Pybus. 

Between these extremes there 
are many possibilities. The key 
factors include: how fast we can 
roll out vaccination worldwide, 
how long its protection lasts, 
whether dangerous new variants 
evolve and how people behave. 


How fast can we 
vaccinate the world? 


Vaccine production is ramping 
up fast. According to science 
analytics company Airfinity, 
the billionth vaccine dose was 
produced on 12 April and the 
second billionth will be produced 
by 27 May. 

Taylor’s team has added up 
all projected production figures 
from vaccine manufacturers, 
and the total equals 12 billion by 
the end of 2021. That is enough for 
two doses for all adults in the world, 
which would be a wonderful 
achievement. But Taylor doesn’t 
expect them to get close. 
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“Twelve billion is very 
optimistic. It is very unlikely to 
be produced in 2021,” she says. 
“The manufacturing process is 
incredibly complex, and there 
are just a million places where it 
can get held up.” 

Manufacturers overestimated 
production in 2020, according to 
Airfinity, producing 30 million 
doses rather than the projected 
800 million. Most haven’t met 
their targets for the first quarter 
of 2021 either, says Taylor. 

She thinks the most likely 
scenario is that rich countries will 
get vaccine-makers to stop making 
existing vaccines and switch to 
producing booster shots against 
new variants to be given to people 


who have already been inoculated. 


“That removes capacity that 
could be serving lower and 
middle-income markets,” 
she says. “It just prolongs the 
pandemic, which puts everyone 
ina worse place.” 


How long will vaccine 
protection last? 


One big worry is that the 
protection conferred by 
vaccination and previous 
infections will fade rapidly, 
which could lead to more waves 
of infection. However, the 


An employee works on 
the Pfizer/BioNTech 
covid-19 vaccine 


expectation is that prior 
immunity will protect against 
severe illness and death even if 
it doesn’t prevent infection, so 
waves should be far less deadly. 
We don’t yet know how long 
vaccine protection lasts, but it 
is definitely longer than six 
months for the Pfizer/BioNTech 
and Moderna vaccines at least. 
Many researchers are optimistic 
that protection willlast much 
longer, but we are going to have 
to wait to find out for sure. 


Will the virus evolve 
to evade vaccines? 


None of the vaccines provides 
100 per cent protection and some 
new variants such as B.1.351and P.1 
can evade vaccines to some extent. 
Most recently, a small study in 
Israel found that people infected 
a week or more after their second 
dose were eight times more likely 
to have B.1.351 than would be 
expected given its prevalence. 

The good news, however, is that 
the incidence of B.1.351 in Israel 
remains low. It doesn’t seem to 
evade the Pfizer vaccine used 
in Israel to the extent that the 
R number rises above 1, that is, 
that B.1.351can keep spreading. 

Yet not all vaccines are as 
effective as the Pfizer one. And the 
worry remains that variants could 
evolve further to become even 
better at evading vaccines. “We 
must expect that, at some point, 
the vaccines will fail to protect 
against transmission because that 
is pretty much what happens with 
similar vaccines [against similar 
viruses],” says Pybus. 

However, this might take years 
to happen and, even ifit does, the 
variants may not make those with 
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prior immunity seriously ill. It is 
much harder for viruses to dodge 
our T-cell response, which helps 


Percentage of the population that has had 
at least one covid-19 vaccine dose 
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Whatis the true death toll? 


The real number of global 
coronavirus deaths is likely 
to be much higher than the 
official count of 3 million. 

“My guess is probably double 
that,” says Andrew Noymer, an 
epidemiologist at the University 
of California, Irvine. It could be 
even more, he says, but is almost 
certainly under 40 million. 

The reason we don’t have 
a clear answer is that many 
countries do little testing, so 
they don’t know which deaths 
are due to covid-19. 

In some places, especially 
inrural areas, many deaths 
aren't recorded. Then there are 
countries, such as the Central 


Refugees receive temperature 
checks in the Democratic 
Republic of the Congo 


African Republic, from which 
we have no dataat all. In others, 
such as Russia and China, official 
figures are questionable. “They 
have good statistics, I believe, 
but they are not being transparent 
about them,’ says Noymer. 

In anumber of countries, 
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however, it is clear that the 
number of extra deaths that 
have happened during the 
pandemic is much higher than 
can be accounted for by reported 
covid-19 deaths, suggesting 
massive undercounting. 

Noymer thinks researchers 
will be arguing about the global 
covid-19 death toll for many 
decades, just as they are still 
debating the toll of the 1918 
flu pandemic. 

“We don't know how many 
people died of the 1918 flu, 
and we've had 100 years 
to sort that out,” he says. 

“Once you have a situation in 
which there is no consensus, 
then there never will be, insome 
sense. We just don’t have a lot 

of data and everything to do with 
covid has become politicised.” 


prevent serious disease, than for 
them to dodge antibodies, which 
prevent infection. In other words, 
SARS-CoV-2 could become like 
existing human coronaviruses, 
causing only mild illnesses. 

“It’s nota doom and gloom 
story,” says Pybus. “I think it’s 
very realistic that the vaccines 
are going to havea massive effect. 
Talso think it’s very realistic that 
they will need to be updated.” 

How often they will have to be 
updated depends on the number 
of cases, he says. The more viruses 
there are replicating, the faster 
they will evolve. It is especially 
dangerous to have lots of cases 
in populations that have been 
partially vaccinated. That is why 
it is in the interest of rich countries 
to help the rest of the world get 
vaccinated as soon as possible. 


How we behave 


It might turn out that vaccination 
alone isn’t enough to get us past 
the herd immunity threshold. 

“If it doesn’t miss by much, 
getting the R number down even 
a little bit will get us across the 
threshold,” says Woolhouse. “Ican 
easily see us being in that space, 
where the vaccines by themselves 
aren't quite enough, but with 
some additional measures we 
don’t get large epidemics.” 

That might mean maintaining 
measures such as physical 
distancing and wearing masks 
in public spaces. The danger is 
that many people will abandon 
all precautions even before 
vaccination is anywhere near 
complete. “We need to be 
careful still” says Noymer. 

“We can see the path ahead,” 
says Pybus. “But there are still 
miles to walk.” § 
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Russian vaccine 


Sputnik V vaccine goes global 


Non-Western vaccines are serious players in the global effort against covid-19, 
but we need more transparent data, reports Graham Lawton 


IT STYLES itself as “a vaccine for 
all mankind”, and with some 
justification. Last week, the 
Sputnik V covid-19 vaccine, 
developed by the Gamaleya 
National Center of Epidemiology 
and Microbiology in Russia, was 
approved in India, a country of 
around 1.4 billion people. India 
is the 60th nation to approve 
the vaccine, meaning it is now 


35 billion 


people across 60 countries may 
have access to Sputnik V 


available to a combined 
population of 3 billion, or 40 per 
cent of everyone on the planet. 

Add in the vaccines made 
by Chinese pharmaceutical 
companies Sinopharm and 
Sinovac, which between them 
have been approved in 64 nations 
including China itself (another 
1.4 billion people), and it is clear 
that non-Western vaccines 
account for a significant and 
growing share of the global 
vaccination drive. 

If, as the World Health 
Organization has repeatedly 
stressed, nobody is safe until 
everyone is vaccinated, then 
the world is now banking 
to no small extent on these 
three vaccines. 

So what do we know about 
them? Unfortunately, getting 
comprehensive information is 
difficult. Based on what has been 
released so far, all three are safe 
and effective. But there are still 
many unknowns. 

Sputnik V got offtoa 
controversial start when Russia 
announced in August 2020 that 
it had approved the vaccine 
before gathering detailed clinical 
data. In November, Gamaleya 
invited more scepticism when 
it released preliminary results 
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claiming 92 per cent effectiveness 
based on very low numbers. 

But this February, it redeemed 
itself with a peer-reviewed paper 
in The Lancet reporting data from 
an ongoing phase III clinical trial 
in Russia. The headline figure 
from this large-scale human trial 
declared the vaccine to be 91.6 per 
cent effective at preventing 
symptomatic covid-19 in adults. 

Many sceptics were won 
over. “The development of the 
Sputnik V vaccine has been 
criticised for unseemly haste, 
corner cutting, and an absence 
of transparency,’ wrote Ian Jones 
at the University of Reading and 
Polly Roy at the London School of 
Hygiene & Tropical Medicine, both 
in the UK, in an accompanying 
commentary. “But the outcome 
reported here is clear.” 

“If everything in The Lancet 
paper is kosher, then it looks to 
bea very effective vaccine,” says 
John Moore at Weill Cornell 
Medicine in New York. 

On Monday, Gamaleya 
announced that its vaccine is 
in fact 97.6 per cent effective at 
preventing infection, according 
to an analysis of unpublished 


The Sputnik V vaccine is 
approved in India, witha 
population of 1.4 billion 


data from 3.8 million fully 
vaccinated people in Russia. 

Questions remain. Like the 
Oxford/AstraZeneca and Johnson 
& Johnson vaccines, Sputnik V 
uses a modified adenovirus vector. 
This is a cold-like virus, which 
is genetically engineered to 
carry the DNA to code for the 
SARS-CoV-2 coronavirus’s spike 
protein, the tool the pathogen 
uses to break and enter human 
cells. The virus the vaccine uses 
cannot replicate, but delivers 
enough spike protein DNA to 
generate an immune response. 
It requires two doses. 

The fact that Sputnik V uses 
a technology similar to the 
AstraZeneca and Johnson & 
Johnson vaccines, which have 
both been linked to a rare blood 
clotting syndrome called cerebral 
venous sinus thrombosis ina 
small number of people, raises the 
possibility that it may have the 
same rare side effect. “It would be 
interesting to get a better picture 
of the Sputnik vaccine’s safety 
profile, given that it is also based 
on related adenoviral vector 
technology,” says Wayne Koff, 
CEO of the Human Vaccines 
Project in New York. 

Ina statement released last 
week, Gamaleya denied that this 
was a problem. “A comprehensive 
analysis of adverse events during 
clinical trials and over the course 
of mass vaccinations with the 
Sputnik V vaccine showed that 
there were no cases of cerebral 
venous sinus thrombosis,’ it said. 

However, given the lack of 
detailed understanding of what 
causes the problem, Gamaleya’s 
denial isn’t supported by the 
evidence, says Moore. 

Another query is whether 
Sputnik V can protect against 
variants of SARS-CoV-2. In 
February, Kirill Dmitriev, CEO of 
the Russian Direct Investment 
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Fund, which bankrolls the vaccine 
programme, said Gamaleya was 
investigating the effectiveness of 
the vaccine against new variants, 
but Gamaleya didn’t respond to 
New Scientist’s request for further 
information. Earlier this month, 

a small, independent study in 
Argentina found that antibodies 
from people who had received 
both doses of Sputnik V were 
effective against the B.1.1.7 variant 
first spotted in the UK, but much 
less so against B.1.351, first detected 
in South Africa. 

Detailed information on the 
Chinese covid-19 vaccines has 
been even harder to obtain. The 
two leading jabs are from Sinovac 
and Sinopharm. Both are based 
on inactivated SARS-CoV-2 viruses. 

Sinopharm’s website says its 
vaccine has a “high efficacy rate”, 
but doesn’t give a specific figure. 
When the United Arab Emirates 
gave limited approval to the 
vaccine in December, its ministry 


Mix-and-match vaccines for a boost? 


in people over the age of 50. Not 
every possible combination will 
be tested as most people in that 
age group have already received 
a first dose of the AstraZeneca 
or Pfizer vaccine. But the second 
doses will be mixed as much as 
possible, says chief investigator 
Matthew Snape. 

The Sputnik V team has a 
clinical trial in Russia testing 
its vaccine in combination with 
AstraZeneca’s. Similar trials are 
ongoing elsewhere, according 
to Snape, but none has results 
yet. However, experiments in 
mice have shown that giving the 
AstraZeneca jab and then Pfizer's 
produces a stronger immune 
response than two shots of the 
AstraZeneca one. “That's very 
interesting and encouraging,” 
says Snape. 


A promising aspect of Sputnik V 
is that it is a “heterologous 
prime-boost” vaccine, which 
means the first and second doses 
differ. Each dose uses a different 
adenovirus vector to get the 
coronavirus spike protein DNA 
into human cells. This should 
prevent the second shot from 
amplifying an immune response 
to the vector used in the first shot 
rather than to the target spike 
protein of the SARS-CoV-2 virus. 
Heterologous prime-boost 
immunisation is seen as a possible 
way to squeeze an even bigger 
response from existing vaccines. 
To achieve a similar effect, 
a team at the University of 
Oxford is leading a trial of various 
combinations of the vaccines 
from Oxford/AstraZeneca, Pfizer/ 
BioNTech, Moderna and Novavax 


People waitina 
vaccination centre 
in Mumbai, India 


of health issued a statement 
saying that it had seen data 
showing 86 per cent efficacy 
overall and 100 per cent against 
moderate and severe disease. 

Sinovac has published efficacy 
numbers from various trials, 
but they vary widely, from about 
50 per cent to over 80 per cent. 
This week, a study in Chile 
showed Sinovac’s vaccine to be 
67 per cent effective in preventing 
symptomatic infection. 

Reuters recently reported that 
both Sinopharm and Sinovac 
presented data to the World 
Health Organization showing that 
their vaccines are safe and meet its 
minimum efficacy requirement, 
which is 50 per cent. 

Another unknown is how many 
people the vaccines will actually 
reach. Despite the two Chinese 
vaccines having jointly racked up 
approvals in 64 countries, China’s 
huge population and limited 
vaccine manufacturing capacity 
means these nations will only 
receive batches in “dribs and 
drabs”, says Andrea Taylor at Duke 
University in North Carolina. 

Meanwhile, Sputnik V has 
the third most approvals of 
any covid-19 vaccine, after the 
AstraZeneca and Pfizer/BioNTech 
jabs, which are approved in 91and 
82 countries respectively. 
However, it is unlikely to be 
injected into billions of arms. 
Gamaleya says it expects its 
vaccine to fulfil 25 to 30 per cent 
of demand in countries where it 
has been approved. 

More information — regarding 
Sputnik V at least —should be 
coming soon. According to 
Dmitriev, India’s decision to 
approve it was partly based on 
data from a clinical trial in India 


that has yet to be published. The 
vaccine is also in trials in Belarus 
and Venezuela. All three trials 

are showing that the vaccine has 
“very high efficacy”, says Dmitriev. 
There are also real-world results 
from Argentina and Mexico 
confirming a “high level of safety 
and efficacy”, he says. None of 
these have been published. 

The phase III trial in Russia, 
meanwhile, is due to be completed 
at the end of this month. 

The European Medicines 
Agency is currently reviewing data 
on Sputnik V as it becomes 
available and it seems likely that 
even more countries will approve 
the vaccine. It is cheap to make 
and relatively easy to store and 


“If everything in The Lancet 
paper is kosher, then 
Sputnik V looks to bea 
very effective vaccine” 


distribute. Gamaleya also makes 
its technology available for free, so 
countries can produce their own 
supplies. In India, for example, 
domestic vaccine manufacturers 
together aim to make 70 million 
doses amonth. 

We should perhaps take the 
“all mankind” rhetoric with a 
pinch of salt. “Russia is trying 
to capitalise as much as possible 
onits successful achievements 
in vaccines,” says Nikolai Petrov, 
a Russia expert at international 
affairs think tank Chatham House 
in London. “[President] Vladimir 
Putin is using vaccines as a tool 
to promote Russian interests 
and as soft power in international 
relations.” China has also been 
accused of using vaccines to 
advance its geopolitical interests. 
However, the Russian and Chinese 
vaccines appear at least as safe 
and effective as other vaccines 
and for billions of people around 
the world, they will be a lifeline. # 
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News 


Mental health 


Distress after killings 


Reports of US police killings harm Black people’s mental health 


Karina Shah 


BLACK people are more likely 
than white people to have their 
mental health affected by highly 
publicised police killings of 
Black people, according to the 
first nationwide US scientific 
study of these media reports. 

Police violence against Black 
people in the US often leads 
to extensive media coverage. 
David Curtis at the University of 
Utah and his colleagues wanted 
to understand how this affected 
people’s mental health. 

The team used a database of 
US police killings and Google 
Trends data to identify 47 high- 
profile incidents of police killing 
Black individuals or subsequent 
legal decisions between 2013 
and 2017. 

These comprised reports of 
38 police killings of Black people 
and coverage of nine legal 
decisions not to convict officers 
involved in some of those 
killings. The team also looked at 
the reporting of two convicted 
murderers with links to white 


supremacy. 
The researchers assessed 

the mental health impacts on 

people during this period using 

data from the Behavioral Risk 

Factor Surveillance System 
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survey, a large-scale telephone 
survey funded by the US Centers 
for Disease Control and 
Prevention. On average, this 
included 696 responses a week 
from Black people and 6707 
from white people - more than 
200,000 Black individuals and 
2 million white respondents in 
total between 2012 and 2017. 
The survey asks respondents 
whether they experienced poor 
mental health days in the past 


“Decisions to not convict 
or prosecute officers 
involved in killings 
had the most impact” 


month, including those related 
to stress, depression and 
problems with emotions. 

Black respondents reported 
more poor mental health days 
during weeks when two or more 
of the selected events occurred 
in the country. Conversely, white 
respondents’ mental health 
wasn’t correlated to the events’ 
timing (PNAS, doi.org/f7k7). 

“It was actually legal decisions 
to not prosecute or convict the 
officers involved in the specific 
killings that are the most clearly 
associated with poor mental 


health days,” says Curtis. 

This suggests people are more 
concerned about injustice 
and accountability, he says. 

“[The research] felt really 
timely, especially after the 
large-scale protests in response 
to the killing of George Floyd, 
although [this killing] is not 
part of this study,” says Curtis. 
However, the work does reveal 
the collective mental health 
impacts of the disproportionate 
killing of Black people by 
US police, which has been 
highlighted by the Black Lives 
Matter movement. 

“We assume the only way an 
event would have a widespread 
effect on mental health is ifit’s 
really well-known,” says Curtis. 
“Many of these killings shifted 
from a local to a national 
consciousness — they became 
a national issue.” 

This adds to evidence that 
increased exposure to reporting 
of police killings can harm 
Black people’s mental health. 
“There are currently reporting 
guidelines that outline best 
practice for reporting on suicide 
to help prevent copycat deaths,” 
says Jordan DeVylder at 
Fordham University in 
New York. “It may be time for 
similar guidelines around racist 
violence to help minimise the 
broader impact on Black 
American’s mental health.” 

Alexander Tsai at Harvard 
University suggests that the 
media should “weigh the 
potential benefits of providing 
documentary evidence, 
generating outrage and 
galvanising the movement 
versus trying not to perpetuate 
and sustain racialised trauma”. 


Protest in Colorado against 
police killings of Daunte 
Wright and Adam Toledo 


Technology 


Electric bicycle 
balances itself 
even when turning 


Matthew Sparkes 


A SELF-BALANCING electric bicycle 
that can turn corners could be used 
by older people, those with balance 
issues or people learning to ride. 

Jiaming Xiong at Peking 
University in Beijing, China, and 
his colleagues added gyroscopic 
sensors to a standard electric 
bicycle. These can detect when 
the bike starts to lean and trigger 
it to steer into the direction of 
the fall in order to stabilise. 

At rest, the bicycle is inherently 
unstable, but once it reaches a 
critical speed, it can maintain its 
course and even make turns. The 
bicycle goes faster when needed 
to keep itself vertical (arxiv.org/ 
abs/2103.16051). “Under proper 
control parameters, it can go 
infinitely far, as long as the battery 
is not exhausted,” says Xiong. 

He believes the prototype could 
lead to autonomous machines that 
can make deliveries, and suggests 
it is lighter and better able to fit 
through narrow gaps than a 
four-wheeled robot doing the 
same task. But further work 
would be needed to stop it falling 
over once it reaches its destination 
and stops, he says. 

Long-standing theories on bicycle 
physics have been undermined in 
recent years, such as the idea that 
the wheels’ rotation provides a 
stablising gyroscopic effect that 
keeps bikes upright. This was 
disproved by experiments by 
Arend Schwab at Delft University 
of Technology in the Netherlands 
and his colleagues, which added 
counter-rotating wheels to bicycles 
and showed that they remain stable. 

Schwab is working on a bicycle 
with similar electronic steering 
technology, which he aims to use to 
assist human riders in maintaining 
stability. “With this electricity on 
board, we can do a lot of things. 
We now can puta steering motor 
on and balance actively, or assist 
in the balance,” he says. I 


Space exploration 


First helicopter flight on 
another planet takes off 


Leah Crane and Matthew Sparkes 


NASA’s Ingenuity helicopter has 
flown on Mars, making it the first 
vehicle to attempt powered flight 
on another world. 

“We've been talking so long 
about our Wright brothers 
moment on Mars, and here it 
is,’ said MiMi Aung at NASA‘s 
Jet Propulsion Laboratory in 
California, speaking from mission 
control after the flight on 19 April. 

Early images from NASA that 
were taken by the Perseverance 
rover show Ingenuity taking off 
on its short first test. The craft 
rose to around 3 metres, pivoted 
towards the rover and landed 
after about 30 seconds. 

“To see it now finally happen on 
Mars, and happen exactly the way 
that we imagined it, is just a really 
incredible feeling,” said Havard 
Grip, Ingenuity’s chief pilot, 
during a later press conference. 
Video taken by the Perseverance 
rover shows a smooth take-off 
and landing that looked almost 
exactly the same as the craft did 
during testing, said Grip. 


Technology 


Elephant trunk 
robothasa 
mind of its own 


A ROBOTIC elephant trunk that 
uses artificial intelligence to mimic 
some aspects of brains could lead 
to snake-like machines that roam 
and adapt to new tasks. 

Sebastian Otte at the University 
of Tubingen in Germany and his 
colleagues created a 3D-printed 
robot trunk from segments that 
each include several motors driving 
gears that tilt up to 40 degrees 
in two axes. The trunk can bend, 
but also elongate or shorten. 

The researchers created a trunk 
with 10 segments, but they say the 
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Ingenuity travelled to Mars 
beneath the Perseverance rover, 
which landed on 18 February. 

The helicopter was then dropped 
onto the surface of the planet and 
Perseverance drove offto give 

it room to prepare for flight. 

The helicopter weighs in at 
1.8 kilograms and is around half 
a metre tall. Its two rotors spin in 
opposite directions, which negates 


length could be doubled with 
more powerful motors. In tests, 
they found the Al guiding it could 
direct the tip of the trunk to within 
less than a centimetre of a target 
(arxiv.org/abs/2104.04064). 
Controlling a robot with this 
many degrees of freedom is so 
taxing that traditional computer 
programming quickly becomes 
very complex. Instead, these kinds 
of robots are best operated by a 
neural network, an Al designed 
to mimic the operation of a brain 
with large networks of neurons 
connected by synapses. To control 
the trunk, the Al is trained on 
examples of various motor inputs 
needed to move it in certain ways. 
The team used this robot as a 
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the need for the tail rotor found 
on a traditional helicopter. They 
turn at around 2500 revolutions 
per minute, which is about five 
times faster than on rotor aircraft 
on Earth, in order to generate 
sufficient lift in the thin 
atmosphere on Mars. 

Ingenuity seems to be 
“extremely healthy” now, said 
Bob Balaram, the helicopter’s 


proof of concept for a relatively 
new version of this type of Al that 
offers vastly improved efficiency. 
Called a spiking neural network, 
it works like a real brain, in that 


“It might be possible to 


make snake-like robots 
that are untethered and 
can roamat will” 


certain inputs cause a chain reaction 
of firing synapses. It uses orders of 
magnitude less computational 
power and energy. 

Typical neural networks compute 
all the time, even if there is no 
activity, says Otte. “It’s redundant 
and this is different in spiking neural 
networks. When there are no spikes, 


Ingenuity took this picture 
of its own shadow as it 
hovered on the Red Planet 


chief engineer, ina press 
conference. The flight shook off 
some of the dust that had gathered 
on top of Ingenuity, and it is now 
generating more solar power 

than it was before lift-off. 

“Beyond this first flight, 
over the next coming days we 
have up to four flights planned, 
increasingly difficult flights, 
challenging flights, and we are 
going to continually push all 
the way to the limits of this 
rotorcraft,” said Aung. 

The next flight could be as 
soon as 22 April, she said. At that 
point, the helicopter will attempt 
to rise 5 metres and fly 2 metres 
to the side before returning to 
its original location and landing. 
Then, in the third trip, the goal 
is to fly 50 metres away from its 
lift-off site before returning, and 
to do so at a higher speed than the 
previous journeys. If 


there’s no computation,” he says. 

A lightweight robot witha 
relatively basic computer could 
run a spiking neural network and 
continue to train itself, potentially 
learning new tasks. 

“Our dream is that we can do 
this in a continuous learning set-up 
where the robot starts without any 
knowledge and then tries to reach 
goals, and while it does this, 
it generates its own learning 
examples,” says Otte. 

The team says it might be 
possible to make snake-like robots 
where the trunk isn’t tethered, but 
can roam. This might prove useful 
in search-and-rescue operations as 
it could weave into small spaces. I 
Matthew Sparkes 
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News 


Food and drink 


‘Lost’ coffee plant can 
resist climate change 


Ibrahim Sawal 


ARARE species of coffee has been 
found to have a similar flavour 

to the varieties chosen by coffee 
growers for their high quality — 
but it is also more tolerant of the 
higher temperatures and more 
varied rainfall that are becoming 
increasingly typical of coffee- 
growing regions. 

Many types of coffee beans 
favoured for their taste only grow 
in a narrow range of conditions, 
meaning they might not survive 
if temperatures increase. In fact, 
around 60 per cent of wild coffee 
species are facing extinction. 

Coffea stenophylla may offer 
a solution. Farmers stopped 
cultivating it in the 1920s, believing 
it couldn’t compete in the market 
at the time, and it was thought 
to have gone extinct in some 
countries where it once grew, 
including Guinea and Sierra 
Leone. But two small, wild 
populations were rediscovered 
in Sierra Leone in 2018. 

Historical records showed 
that the species had an excellent 
flavour, but Aaron Davis at the 
Royal Botanic Gardens, Kew in 
London and his team wanted to 
test this properly. The researchers 
created samples of coffee brewed 
with C. stenophylla beans and 
served them to five professional 
judging panels alongside samples 
of high-quality arabica coffee 
(Coffea arabica) and robusta 
(Coffea canephora), which is 
commonly used for instant coffee. 

The judges said coffee made 
from C. stenophylla had a complex 
flavour with sweetness anda 
good body, similar to the taste of 
arabica. Some 81 per cent of judges 
thought C. stenophylla coffee was 
actually arabica. They also gave it 
a score of 80.25 on the Speciality 
Coffee Association’s 100-point 
coffee review scale, meaning it 
is considered a speciality coffee 
(Nature Plants, doi.org/f7hm). 
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Coffea stenophylla 
tastes just as good 
as regular arabica 


“Twas really blown away by 
the taste,” says Davis. “It’s rare 
to find something that tastes 
as [good] as high-quality arabica, 
so this is really exciting.” 
C. stenophylla has chemicals 
in common with arabica, like 
trigonelline and sucrose, which 
makes them taste similar. It also 
contains considerable amounts 
of kahweol, a substance known for 
its anti-inflammatory properties. 
The team’s models, based 
on what is already known about 
C. stenophylla, suggest it could 
tolerate an average annual 
temperature of around 25°C, 
which the researchers say is 
roughly 6°C higher than arabica. 
Itis also more resistant to 
varying rainfall, suggesting that 
C. stenophylla can be cultivated in 
conditions in which arabica can't. 
Davis thinks C. stenophylla has 


the potential to be commercialised. 


“It also presents opportunities 

to breed with other species, like 
arabica,’ he says, making them 
more climate resilient and 
securing high-quality, high-value 
coffees for the future. “It’s totally 
the new hipster coffee.” I 


Artificial intelligence 


Facebook wants 


to use Al to find 
drug combos 


Chris Stokel-Walker 


FACEBOOK claims that its new 
artificial intelligence can predict 
the way drugs interact with each 
other inside cells quicker than 
existing methods. It could 
enable speedier discovery 
of new drug combinations 
to treat illnesses like cancer, 
but some researchers Say it 
may not translate into results 
that will be useful in humans. 
The system, developed by 
Facebook Al Research and the 
Helmholtz Centre in Munich, 
Germany, is claimed to be the 
first easy-to-use Al model able 
to estimate how different drugs 
will work in the body. “Drug 
research often takes half a 
decade to develop a compound,” 
says Fabian Theis at the 
Helmholtz Centre, one of the 
authors of the work. He hopes 
the Al could speed things up. 
The system works by 
measuring how individual cells 
change in response to treatment 
from a particular set of drugs 
and recording those responses. 


“Drug research 
often takes half 
a decade to develop 
a compound” 


Such an approach could 
theoretically help tackle 
cancer tumours, which vary 
from person to person and 
react differently to the same 
treatment, says Eytan Ruppin at 
the US National Cancer Institute. 

The Al factors in variables 
including the type of drug, what 
it is used in combination with, 
the dosage level, the time it is 
taken and the type of cell it 
targets. It uses that information 
to predict the effect of drug 
combinations it hasn't yet seen. 

The research team behind it 
says humans can’t make these 
kinds of predictions: if they were 


given a pool of 100 different 
drugs, and asked to choose five 
to be given in three different 
doses - not uncommon in cancer 
treatment - there could be 

19 billion possible drug regimes. 

The team tested the Al's 
predictions against known 
combinations of drugs and 
found it was able to accurately 
forecast cell responses with over 
90 per cent accuracy, says Theis. 
Unsurprisingly, the more drugs 
put into the model that the Al 
has seen before, the better its 
results (bioRxiv, doi.org/f6zv). 

The Al will be released as 
an open-source tool for the 
research community to use 
and develop. “A single model 
can be trained in a few hours 
ona single machine,” says 
David Lopez-Paz at Facebook 
Al Research. 

Andrei Lupas of the 
Max Planck Institute for 
Developmental Biology, 
Germany, calls the results “very 
promising”, but says more work 
is needed. “The usefulness of 
the method will now hinge ona 
rigorous testing under double- 
blind conditions,” he says. 

Ruppin says he is concerned 
that the results won't match 
the hype. The Al doesn’t predict 
whether a cell will live or die, 
but rather it predicts the 
changes in the RNA that the 
cell produces when treated 
with a drug. This can show how 
the interior of a cell responds, 
but not necessarily whether it 
will survive or be killed off by 
the treatment, he says. 

He calls it an “important” first 
step in helping treat cancer, but 
points out that all the results are 
in vitro. “We have cured cancer 
one hundred times in salines 
and mouse models. They have 
shown nothing at all that is 
relevant to patients,” he says. I 


Archaeology 


Is this the earliest alphabet? 


Carvings found in clay suggest the alphabet may be 500 years older than we thought 


Colin Barras 


THE EARLY history of the alphabet 
may require rewriting. Four clay 
artefacts found at an ancient site 
in Syria have what is potentially 
the earliest alphabetic writing ever 
found. The discovery suggests that 
the alphabet emerged 500 years 
earlier than we thought. 

A popular idea is that the 
alphabet first appeared in Egypt 
some 3800 years ago, when about 
20 Egyptian hieroglyphs were 
repurposed as the first alphabet’s 
letters. But a discovery at the 
roughly 4300-year-old site of 
Umm el-Marra in Syria challenges 
this. During excavations in 2004, 
Glenn Schwartz at Johns Hopkins 
University in Maryland and his 
colleagues found four lumps of 
clay the size and shape of human 
fingers, each inscribed with 
between one and five symbols. 

“When I first saw them, I 
thought: this looks like writing,” 
says Schwartz, but it was clearly 
unlike the cuneiform writing 
typical of the time and place. 

After considering other 
possibilities — for instance, that the 
symbols were from script used by 
the Indus civilisation - Schwartz 


GLENN SCHWARTZ 


now argues that these may be 
early alphabetic letters. He thinks 
versions of the letters A, L,O and K 
are present, although it isn’t clear 
what words they might spell out 
(Pasiphae, vol 15, p 255). 

Ifthe clay fingers are as old 
as claimed, they would “blow 
our current theories about the 
invention of the alphabet clear 
out of the water”, says Aaron Koller 
at Yeshiva University, New York. 


Markings found on 
clay lumps in Syria at 
the Umm el-Marra site 


Koller wonders if Schwartz 
somehow misdated the artefacts, 
and whether they are really about 
1000 years younger -— although 
Schwartz is sure they aren't. 

Benjamin Sass at Tel Aviv 
University, Israel, says the Umm 
el-Marra symbols, whatever they 
are, don’t look like early alphabetic 
signs to him, so they don’t pose a 
challenge to existing ideas of the 
alphabet’s invention. But John 
Darnell at Yale University is more 
open to the idea that the alphabet 
is older than we thought. “All 
writing has a proto-history no 


doubt, so the signs Schwartz has 
published could really represent 
such a thing,” he says. 

There is some evidence that 
there was trade between Egypt and 
the ancient cities of what is now 
northern Syria, says Schwartz, so 
it is still conceivable the alphabet 
emerged in Egypt and was then 
carried north to Umm el-Marra. 

Whatever the sequence of 
events, the consensus is that the 
alphabet wasn’t the official writing 
system of any political state much 
before about 3200 years ago. 
This suggests it was passed down 
through many generations as an 
informal script that wasn’t used 
by royals or the powerful elite. 

Inasecond discovery, Felix 
Hoflmayer at the Austrian 
Archaeological Institute and 
his colleagues have found an 
alphabetic inscription on a shard 
of ceramic that they say dates 
from towards the end of this 
informal period (Antiquity, 
doi.org/f63w). They discovered 
the 3450-year-old inscription, 
which is just six letters long, 
near an ancient city wall at the 
site of Tel Lachish in Israel. 8 


Technology 


Colour-changing 
beetle inspires 
efficient algorithm 


AN ALGORITHM inspired by 
the way that a species of beetle 
changes colour to communicate 
with its peers and predators solves 
engineering problems faster than 
a range of previous approaches. 
The golden tortoise beetle 
(Charidotella sexpunctata) is 
unusual in that males can change 
the colour of their wing casings 
at will between browns, purples, 
bright orange and gold. Doing 


so attracts females for mating 


opportunities and deters predators. 


This inspired Omid Tarkhaneh 
at the University of Tabriz, Iran, 
and his colleagues to mimic the 
behaviour algorithmically and 
apply it to solve a range of 
real-world engineering problems. 

The researchers created a 
virtual landscape that represents 
all potential solutions - good and 
bad - to the problem being worked 
on. A population of virtual beetles 
inhabits this space, and the location 
of each one represents a single 
solution. For every iteration of 
the algorithm, the quality of each 


solution is tested and the colour 
of each virtual beetle changes to 
represent how good a solution it is. 
A virtual beetle that performs 
well takes on a particularly 
attractive colour that draws 
other beetles towards it - and 
so towards a better position in 
the problem space. 
As aresult of this process 
of attraction, some or all of 
the population will eventually 


5 


algorithms were outcompeted 
by a beetle-inspired one 


converge on a position in the 
landscape that represents the 
optimum solution to the problem. 
The researchers found 
that their algorithm was more 
efficient at finding solutions 
than five existing nature-inspired 
evolutionary algorithms (arXiv.org/ 
abs/2104.01521). It was applied 
to two common engineering 
problems: the welded beam design 
problem, which seeks to minimise 
the production cost of metal 
structures, and the gear train design 
problem, which seeks to minimise 
the gear ratio created by four cogs. I 
Matthew Sparkes 
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News 


Ecology 


Untouched nature was almost as 
rare 12,000 years ago as itisnow 


Layal Liverpool 


AS EARLY as 12,000 years ago, 

nearly three-quarters of land on 

Earth was inhabited and shaped 

by human societies, suggesting 

that global biodiversity loss 

in recent years may have 

been driven primarily by 

an intensification ofland use 

rather than by the destruction 

of previously untouched nature. 
“Tt’s not the process of using 

land itself [that causes biodiversity 

loss], it’s the way that land is used,” 

says Erle Ellis at the University 

of Maryland, Baltimore County. 

“You can have traditional land 

use and still have biodiversity.” 
Ellis and his colleagues analysed 

the most recent reconstruction 

of global land use by humans 

over the past 12,000 years and 

compared this with contemporary 

global patterns of biodiversity 

and conservation. They found 

that most —72.5 per cent — of 

Earth’s land has been shaped by 

human societies since as far back 

as 10,000 BC, including more 

than 95 per cent of temperate and 

go per cent of tropical woodlands. 
“Our work confirms that 

untouched nature was almost as 
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rare 12,000 years ago as it is today,” 
says Ellis. He and his team found 
that lands now considered intact 
generally exhibit long histories 
of use, as do protected areas and 
lands inhabited by relatively small 
numbers of Indigenous peoples. 
The extent of historical human 
land use may previously have 
been underestimated because 
prior analyses didn’t fully 
account for the influence that 


Woodland in the UK has 
been influenced by human 
activity for millennia 


hunter-gatherer populations had 
on landscapes, says Ellis. “Even 
hunter-gatherer populations 
that are moving around are still 
interacting with the land, but 
maybe in what we would see as 
amore sustainable way,” he says. 
The researchers also found that 
in regions now characterised as 
natural, current global patterns 
of vertebrate species richness 
and overall biodiversity are more 
strongly linked to past patterns of 
land use than they are with present 
ones. Ellis says this indicates that 
the current biodiversity crisis can’t 


be explained by the loss of 
uninhabited wild lands alone. 
Instead, it points to recent 
colonisation and intensification 
of land use having a more 
significant role, he says (PNAS, 
DOI: 10.1073/pnas.2023483118). 
“The concept of wilderness as 
a place without people is a myth,” 
says Yadvinder Malhi at the 
University of Oxford. “Where 
we do find large biomes without 
people living in them and using 
them —as in North American 
national parks, Amazonian forests 
or African game parks — it is 
because of a history of people 
being removed from these lands 
through disease or by force.” 
Joice Ferreira at Embrapa 
Amazonia Oriental in Brazil 
says there are important roles 
for both protected areas and 
sustainable land use in preserving 
biodiversity. “The combination 
of deforestation, degradation 
[...] and climate change make 
protected areas paramount,” 
she says. “If Indigenous 
custodianship was important 
in the past, it is much more 
so nowadays.” ff 


Military technology 


Microwave weapon 
makes short work 
of drone swarms 


A MOBILE, high-power 
microwave weapon can knock 
down a swarm of drones at once 
or pick a single drone out of a 
group with sniper-like precision. 
Anti-drone weapons, such as 
radio-frequency jammers, already 
exist, but are only effective against 
consumer drones. More advanced 
military models are protected 
against such jammers - either by 
being equipped with jam-resistant 
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radios or by having the ability 
to work autonomously without 
aradio link to an operator. The 
Leonidas system developed by 
Epirus, a Los Angeles start-up, takes 
a different approach. The device 
fires a high-power microwave beam 
that overloads a drone’s electronics, 
causing it to drop out of the sky. 
While existing microwave 
weapons are about the size of a 
shipping container, Leonidas fits 
in the back of a pickup truck. It can 
be controlled with great precision. 
“Our systems allow us the capability 
to widen or narrow the beam and 
put a ‘null’ in any direction to disable 


enemy targets and nothing else,” 
says Epirus CEO Leigh Madden. 

Ina demonstration in February 
for a US government customer - 
the firm wouldn't disclose which 
one - Leonidas brought down all 
66 drone targets. In some tests, it 
took out several drones at once. In 
others, it targeted one while leaving 
an adjacent drone untouched. 

Justin Bronk at defence think tank 
RUSI in London notes that while 


66 


Number of drones taken down 
ina test of the Leonidas weapon 


microwaves may be more 
acceptable than guns or missiles 
for defending populated areas, 
high accuracy is needed. “In urban 
areas, there's a danger of damaging 
the electrical power infrastructure 
or frying people's electronic 
devices,” he says. 

The technology promises to 
provide protection for both military 
and civilian infrastructure, for 
example defending airports and 
sports stadiums. It could counter 
mass drone attacks like the one 
that disabled Saudi Arabia’s Abqaiq 
oil-processing facility in 2019. ff 
David Hambling 


Climate 


Away to predict the 
strength of the next 
Asian monsoon 


Donna Lu 


A CLIMATE model can now reliably 
predict how strong the Asian 
summer monsoon will be - and 
tropical cyclones associated with 
it - more than a year in advance. 

It could enable better preparations 
for damaging weather events. 

Yuhei Takaya at the Japan 
Meteorological Agency and his 
colleagues developed a system 
that simulates atmospheric changes 
and temperatures on land and in 
the ocean. The key to its long-range 
forecasting is the ability to predict 
the timing of an El Nifio-Southern 
Oscillation. “When an EI Nifio 
occurs, the Indian Ocean warms 
during the fall to winter and this 
persists in the next summer,” 
says Takaya. The resulting warm 
conditions in the Indian Ocean 
have a significant effect on the 
Asian summer monsoon, he says. 

Extreme weather events have 
significant socio-economic impacts, 
particularly given that Asia is the 
most populous continent, he says. 

The model was tested using 
oceanic and climate data gathered 
between 1980 and 2016. Given 
meteorological data for a particular 
year, the model predicts what will 
happen the following summer, 
including sea surface temperature, 
regional rainfall and a weather 
pattern known as the western 
North Pacific monsoon. 

The climate model predicted 
the strength of the monsoon a year 
ahead. In this case, the correlation 
between real and predicted weather 
patterns had a value of 0.5, where 
a score of 1 indicates a perfect 
correlation. It was more accurate at 
predicting temperatures over 
South-East Asia than predicting 
monsoon strength, with a score 
of 0.75 (Nature Communications, 
doi.org/f62d). 

Existing climate models used by 
meteorological centres are usually 
able to predict weather patterns six 
months in advance, says Takaya. ff 


Analysis Technology regulation 


Will the EU save us from Al dystopia? The increased use of 
artificial intelligence risks the rise of algorithmic discrimination, 
but proposed EU laws aim to help, says Matthew Sparkes 


AEUROPEAN Union plan to 
regulate artificial intelligence 
could see companies that 

break proposed rules on mass 
surveillance and discrimination 
fined millions of euros. Draft 
legislation, leaked ahead of its 
official release later this month, 
suggests the EU is attempting to 
find a “third way” on Al regulation, 
between the free-market US and 
authoritarian China. 

As presently worded, the 
rules would ban Al designed 
to manipulate people “to 
their detriment”, carry out 
indiscriminate surveillance or 
calculate “social scores” Much 
of the language is vague enough 
that the regulations could cover 
the entire advertising industry 
or nothing at all. In any case, the 
military and any agency ensuring 
public security are exempt. 

Some “high-risk” activities 
would be allowed, subject to 
strict controls, including measures 
to prevent bringing racial, gender 
or age bias into Al systems. 

As possible targets, the 
legislation mentions systems to 
automate job recruitment, assign 
places at schools, colleges or 
universities, measure credit scores 
or decide the outcome of visa 
applications. Companies in breach 
could be fined up to €20 million, 
or 4 per cent of global turnover. 

In a way, the news is no surprise, 
as the president of the European 
Commission, Ursula von der Leyen, 
promised to urgently bring in Al 
legislation when she was elected 
in 2019. But Lilian Edwards at 
Newcastle University, UK, says the 
draft laws will concern the tech 
industry. “| applaud the ambition, 
but you can’t imagine it getting 
through in this state,” she says. 

Edwards compares the 
approach to how the EU regulates 
consumer products, which must 
meet certain requirements to be 
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imported. “That's much harder 
to do with Al as it’s not always 
a simple product,” she says. 
“You're heading inexorably 
towards a trade war with Silicon 
Valley or weak enforcement.” 
China and the US have 
already made huge strides in 
implementing Al in a range of 
industries, including national 
security and law enforcement. 


“You're heading 
towards a trade war 
with Silicon Valley or 
weak enforcement” 


In China, the everyday 
movement of citizens in many 
cities is monitored by facial 
recognition and there are 
numerous public and private 
trials of a “social credit score” 
that will ultimately be rolled out 
nationwide. These scores can 
be lowered by infractions such as 
playing computer games for too 
long or crossing the street on ared 
pedestrian light and can be raised 
by donating to charity. If your score 
drops too low, you may be denied 
rail travel or shamed in online lists. 

Meanwhile, in the US, where 
many tech giants are based, a 
light-touch, free-market approach 
to regulation was encouraged by 
Donald Trump's administration, 
while current president Joe Biden 


European Commission 
president Ursula von der 
Leyen wants to rein in Al 


has taken no firm public stance. 

Daniel Leufer at Access Now, 
anon-profit organisation that 
has previously advised the EU 
on Al, says Europe has long had 
a strategy to take a third way 
between the US and China 
on tech regulation, and says the 
draft legislation has promise. 

But he warns that there are “big 
red flags” around some elements 
of the proposed legislation, such 
as the creation of a European 
Artificial Intelligence Board. 

“They will have a huge amount 

of influence over what gets added 
to or taken out of the high-risk list 
and the prohibitions list," he says, 
meaning exactly who sits on the 
board will be key. 

Leufer says that if seemingly 
innocuous systems start causing 
problems, then we need a clear 
mechanism to advocate for them 
to be added to the high-risk 
category - something missing 
in the circulating draft. 

The EU has had previous 
success in influencing global tech 
policy. Its General Data Protection 
Regulation, introduced in 2018, 
inspired similar laws in non-EU 
countries and in California, the 
home of Silicon Valley. In response, 
however, some US firms have 
simply blocked EU customers 
from accessing their services. 

It remains to be seen whether 
the UK will follow the EU in 
regulating Al now it has left the 
bloc. The UK Department for 
Business, Energy & Industrial 
Strategy told New Scientist that 
the government has formed 
an independent panel called 
the Regulatory Horizons Council 
to advise on what regulation 
isneeded to react to new 
technology such as Al. 
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News In brief 


Zoology 


Lonesome life takes 
tollon wasp’s brain 


PAPER wasps that live alone don’t 
see as much growth ofa part of the 
brain that seems to be important 
for facial recognition. This shows 
how vital social environment can 
be to brain development, even in 
simple animals. 

Northern paper wasps (Polistes 

fuscatus) usually live in groups. 
While it is rare, some of them live 
their entire adult lives alone. 

In groups, the insects recognise 
other members by odour and by 
the unique colour patterns on 
their faces. To understand how the 
paper wasps are able to recognise 
the facial patterns, Christopher 
Jernigan at Cornell University, 
New York, and his colleagues put 
several cocoon-filled nests in 
clear plastic containers in their 
laboratory. As soon as the new 
adults chewed their way out of 
their silk cocoons and could see, 
the researchers isolated some ina 
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separate container, leaving others 
in their nests to lead a social life. 

They provided all of the wasps 
with plenty of coloured paper, 
which stimulates their brains. 
When the wasps were between 
58 and 71 days old, the researchers 
analysed their brains undera 
microscope, comparing them 
with each other and with the 
brains of newly hatched wasps. 

They found that, overall, the 
brains of the group-living wasps 
and those of the isolated wasps 
were very similar. One region, 
however, was dramatically 
different: the anterior optic 
tubercle (AOT) was 10 per cent 
bigger in the wasps living in 
groups (Biology Letters, doi.org/ 
f6zr). Insect AOTs seem to play a 
role in memory, processing colour 
and discriminating objects. 

The findings provide more 
evidence that wasps “aren’t just 
pests”, says Jernigan. “Rather, 
they’re intelligent animals that 
have complex social lives.” 
Christa Lesté-Lasserre 
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Environment 


Choosing what we eat can 
help avert water scarcity 


SIMPLE changes to US diets such as 
opting for cabbage over asparagus 
may help to reduce water scarcity. 
Alack of water could be a problem 
for 5 billion people globally by 2050 
in the face of more severe droughts 
connected to climate change. 

To examine how food choices 
affect this, Martin Heller at the 
University of Michigan and his 
colleagues studied the diets of 
16,800 people in the US. They 
calculated each person's impact on 
water scarcity based on the types of 
foods they consumed, the irrigation 
used and water scarcity in regions 
where the foods were farmed. 

The team found that, for the 
average US diet, choosing beef 
contributed most to water scarcity. 
Other foods that tended to require 
intense water use included almonds, 
cashews, avocados and asparagus. 


Palaeontology 


Billions of T. rex lived 
and died in dino era 


THE reign of the dinosaurs sawa 
total of 2.5 billion Tyrannosaurus 
rex roam Earth before extinction. 

Charles Marshall at the 
University of California, Berkeley, 
and his colleagues used body mass 
and population density to come 
up with the estimate. 

Larger animals tend to havea 
larger individual range, because 
they need more food to support 
their body mass than smaller 


Foods that typically had lower 
impacts included chicken, peanuts, 
cabbage, kale and Brussels sprouts. 

The findings hint at ways people 
in industrialised societies could 
modify diets to save water, say 
the researchers. For example, 
they calculated that swapping 
100 grams of beef for chicken could 
cut the impact on water scarcity of 
the average US diet by up to 16 per 
cent, while replacing 100 grams 
of asparagus with Brussels sprouts 
could lower it by up to 45 per cent 
(Nature Food, doi.org/f6zc). 

The important caveat is that the 
impact of food production on water 
supplies “can vary dramatically by 
geographic location", says Heller. 
Tomatoes grown in some parts 
of drought-prone California, for 
example, will need a lot of 
irrigation. Alice Klein 


animals. This means body mass 
is inversely correlated with 
population density. 

Previous analysis of T. rex fossils 
shows the average body mass ofan 
adult was about 5200 kilograms. 
The team also used climate 
models and the locations of T. rex 
remains to estimate that the total 
geographic range of the species 
was about 2.3 million square 
kilometres across North America. 

Using these figures and data 
from living species, the team 
estimated that there was around 
one T. rex for every 100 square 
kilometres in North America. 
“This would mean there was 
about 20,000 adult T. rex at any 
given time,” says Marshall. 

Previous research shows T. rex 
lived into its late 20s. Using this 
figure, the team estimates that 
2.5 billion T. rex spanning 127,000 
generations graced Earth between 
69 and 66 million years ago. Ifso, 
only 1in 80 million survived as 
fossilised remains (Science, 
doi.org/f6zk). Karina Shah 
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Monsoon link to 
quakes in Taiwan 


Earthquakes in Taiwan may 
be linked to water cycle 
variations driven by the 
Asian monsoon. Seismic 
readings from 2002 to 
2018 show western 
Taiwan sees more tremors 
in the dry season from 
February to April and fewer 
after the wet season, which 
ends in September (Science 
Advances, doi.org/f6x7). 


Whitest ever paint 
could coolhomes 


An extremely white paint 
reflects 98.1 per cent of 
sunlight. The new coating 
absorbs less solar energy 
than the amount of heat 

it radiates into space, so it 
has a cooling effect overall 
that works as well as an air 
conditioner (ACS Applied 
Materials & Interfaces, 
doi.org/f62v). 


Climate benefits of 
Alaskan forest fires 


Boreal forests in Alaska are 
typically full of conifers, but 
after an intense wildfire, 
deciduous species such 

as aspen can become 
dominant, a study shows. 
These trees lock away 
more carbon than conifers, 
so the end result can more 
than compensate for the 
carbon released during 

the wildfire (Science, 
doi.org/f6zd). 
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RESEARCHERS have produced the 
lightest version of a uranium atom 
ever. It has 122 neutrons compared 
with the 146 found in more than 
99 per cent of the world’s naturally 
occurring uranium, which is 
known as uranium-238. 

Isotopes ofa given element 
always have the same number of 
protons— 92 in uranium’s case — 
but differing numbers of 
neutrons. Isotopes are labelled by 
the total number of protons and 


Ecology 


making it uranium-214. 
Zhiyuan Zhang at the Chinese 
Academy of Sciences and his team 


produced the new isotope through 


a time-consuming process that 
involved blasting tungsten with 
powerful beams of argon and 
calcium until the atoms fused. 
They then separated out the 
uranium-214 atoms. 

The team watched these atoms 
and determined the half-life of 
uranium-214-—the length of time 
until half ofa sample of particles 


Less than 3 per cent of land 
habitats still in pristine state 


MOST land habitats on Earth have 
lost their ecological integrity, 
including areas previously 
categorised as being intact. 

“We only find about 2 to 3 per 
cent of Earth['s land] is where you 
could be considered as having the 
same fauna and flora that you had 
500 years ago, in pre-industrial 
times,” says Andrew Plumptre, 
head of the Key Biodiversity Areas 
Secretariat and an employee at 
BirdLife International in the UK. 

Plumptre and his team used 
data on human impacts and loss 
of animal species from a range of 
global databases to map ecological 
integrity of various regions. 


Only 11 per cent of ecologically 
intact sites lie in environmentally 
protected areas. However, many 
other intact sites, including parts of 
the Sahara, Amazon and northern 
Canada (pictured), are in territories 
that are managed by Indigenous 
communities, which have played a 
role in maintaining the ecological 
integrity there. 

The team determined that by 
reintroducing between one and five 
species to sites that aren't totally 
degraded, ecological integrity could 
be restored across about 20 per 
cent of Earth’s land (Frontiers 
in Forests and Global Change, 
doi.org/f6zj). Krista Charles 
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Really brief 
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on two previously discovered 
isotopes, uranium-216 and 
uranium-218, and found that 
their half-lives are about 2.25 and 
0.65 milliseconds respectively. 
They also measured how these 
isotopes decay and found that 
uranium-214 and uranium-216 
undergo alpha decay, in which an 
atom loses two protons and two 
neutrons, unexpectedly easily 
compared with other uranium 
isotopes (Physical Review Letters, 
doi.org/f62g). Leah Crane 


Biology 


Secrets of the sex 
change dragons 


SOME male lizards will become 
female before they hatch ifthe 
egg they are in is particularly 
warm —and now we know why 
this happens. The heat triggers 
changes to genes that override 
chromosomal sex determination. 

The sex of many reptiles and 
some fish depends entirely on the 
temperature during development. 
Ina few animals, like the central 
bearded dragon (Pogona vitticeps) 
of Australia, sex determination 
depends on both genetics and 
temperature. However, the 
mechanisms behind the latter 
phenomenon were unknown. 

To explore the mystery, Sarah 
Whiteley at the University of 
Canberra in Australia and her 
team looked at genes of unhatched 
bearded dragons incubated either 
at 28°C — cool enough for male 
embryos to hatch as males -— or 
at 36°C — warm enough for male 
embryos to hatch as females. 

For the eggs at 36°C, the team 
found dramatic differences in 
gene activity in male embyros that 
hatched as females. In these male 
embryos, the genes that “wanted” 
to code for male development 
were forcibly switched off, and 
those for female development 
were switched on (PLoS Genetics, 
doi.org/f62f). CLL 
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MICHIO KAKU 
THE QUEST: 
FOR THE THEORY ... - 
OF EVERYTHING © 


Thursday 29 April 2021 6-7pm BST, 1-2pm EDT and on-demand’ 


The greatest quest in all of science is the search for an 
equation, perhaps no more than one inch long, which can 
unify all the laws of the universe, and perhaps allow us to 
“read the Mind of God,’ in the words of Albert Einstein. 


In this talk, Michio Kaku will describe the 
2,000-year journey of humanity's greatest 
scientists to find this fabled theory. It will 

be the crowning achievement of science. 
The leading candidate today is string theory, 
but the theory Is so controversial that even 
Nobel Laureates have taken opposite 
positions on this theory. 


For more information and 
to book your place visit: 


newscientist.com/michio-kaku 
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really less nutritious, idea is exciting and encapsulates beauty a black market for 
asks James Wong p22 frightening p24 and power p28 wild succulents p30 


Comment 


The science of grief 


Lockdown is affecting how millions of people grieve. We should 
be mindful of that when restrictions ease, says Dean Burnett 


YEAR ago, my 58-year-old 
A otherwise healthy father 
contracted covid-19. 
He eventually succumbed to it, 
and died. And I have been dealing 
with the grief ever since, while 
under lockdown. 

If you go by howit is portrayed 
in mainstream fiction, grief is very 
predictable. You go through five 
stages: denial, anger, bargaining, 
depression and acceptance. Once 
through all these stages, you can 
move on with your life. 

But reality is far more complex. 
Elisabeth Kiibler-Ross, who came 
up with the five-stage idea, 
regretted writing it in such a way 
that led to its simplistic portrayal. 
The stages reflect the sort of 
reactions people can have, but 
they don’t forma rigid road map. 

Grief during lockdown is 
even more complex. I say this 
as someone who, like millions 
of other people, has endured 
months of it, cut off from friends 
and family. I fear this is causing 
genuine problems that are going 


unrecognised or unacknowledged. 


Neurologically, emotions area 
complex and unpredictable mess. 
The brain areas involved are 
intertwined with practically every 
other neurological function. This 
is why emotional experiences can 
affect us so potently and take so 
long to process. 

Our brains learn and develop 
_ based on our experiences and 


our expectations. We “know” 
that when you lose someone, 
you have a funeral and wake to 
say goodbye to or celebrate the 
departed. These accepted parts of 
the grieving process are thrown 
out of whack by lockdown. 

And while well intentioned, 
socially distanced funerals may 
do more harm than good. Among 
other things, rituals give the 
bereaved a sense of control over 
events, something important for 
well-being, and something that, 


would have been hundreds at his 
funeral. To have it limited to 14 
next of kin? Nobody wanted that. 
What are the consequences for 
well-being ifa funeral makes 
you feel less in control, rather 
than more? 

Lockdowns have also made it 
difficult to adjust to my father’s 
absence. For months, everyone 
has been absent. It is the law. 

Delayed grief, where the effects 
hit later, or complex grief, where 


Culture columnist 
Simon Ings on a film 
where everyone hears 
men’s thoughts p32 


the experience of grief doesn’t 
match the expectations our 
brains have formulated. 

Maybe I will experience 
the full effects of grieflong 
after my father’s passing, when 
lockdown in the UK finally fully 
ends and my father not being 
there becomes “real”. Will this 
make me, and everyone else in 
the same situation, mentally 
unwell? I would argue not. 

But it is something that could 
harm the mental health of 
millions of people, long after 
the initial cause has occurred. 

As understandable as itis, from 
my perspective as botha grieving 
relative and a neuroscientist, 
the current “Hooray, no more 
lockdown!” attitude of much of 
the UK media and general public 
only throws the enduring grief 
of many into stark relief. 

While it is fine to embrace the 
improving situation regarding the 
pandemic in the UK, we should 
be in no rush to “move on” and 
pretend it never happened, or to 
condemn or sideline those still 
feeling the effects of what it took 
from them. That could make a 
bad situation worse. 

They say that time heals all 
wounds. But if it is time spent in 
lockdown, it could mean healing 
is delayed. In situations like that, 
wounds can often get worse. 

We should recognise that. lI 


someone has disruptive reactions 


Dean Burnett is a 
neuroscientist and 
author. His latest book 
is Psycho-Logical 


Z understanding of the world 

a around us. So, even if inaccurate 
@ or oversimplified, the cultural 

= consensus about grief informs 


at present, is drastically reduced 

following the loss ofa loved one. 
My father was a widely beloved 

individual. Ordinarily, there 


to aloss beyond what is deemed 
normal, are conditions recognised 
by medical science. It could be 
that these problems arise because 
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Views Columnist 


James Wong is a botanist and 
science writer, with a particular 
interest in food crops, 
conservation and the 
environment. Trained at the 
Royal Botanic Gardens, Kew, he 
shares his tiny London flat with 
more than 500 houseplants. 
You can follow him on Twitter 
and Instagram @botanygeek 


James's week 


What I’m reading 
New Scientist, of course! 


What I’m watching 
Line of Duty. Is it just 
me that can’t handle the 
suspense and frustration 
of a series with episodes 
released weekly on 
terrestrial TV, without 
the ability to just binge 
it in one go? 


What I’m working on 

A new series of Follow the 
Food, a BBC documentary 
about the future of food 
and farming. 


This column appears 
monthly. Up next week: 
Chanda Prescod-Weinstein 
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#FactsMatter 


The curious case of the Renaissance watermelon Many crops 
have changed over the years through cultivation, but that doesn't 
mean they have become less nutritious, writes James Wong 


OW, I realise my lifelong 
fascination with how 
the crops that sustain 


humanity today were 
domesticated in the ancient 

past isn’t shared by everyone. 

Sol was excited to see some classic 
examples of before and after 
pictures of familiar fruit and veg 
popping up on my Twitter feed 

a few years ago. These showed 

the sometimes stark differences 
between the supermarket staples 
that are familiar today with the 
wild relatives they were originally 
derived from. 

Imagine my surprise when 
these photographs — normally 
confined to ethnobotanical 
textbooks — started to appear on 
other social media platforms, then 
blogs and eventually newspapers, 
used to support a claim that 
today’s crops are inherently lower 
in nutrition, and even dangerous 
to our health. 

According to this argument, 
today’s crops — from carrots to 
bananas — have been altered so 
far beyond their natural state that 
they are now essentially bags of 
sugar, with a similar effect on our 
bodies. These images are enough 
to emphatically demonstrate this, 
according to proponents. But isa 
plant’s appearance a reliable guide 
to its nutritional value over the 
centuries? Let’s walk through the 
evidence together. 

Perhaps the most striking visual 
used to illustrate this claim is that 
of an Italian Renaissance painting 
containing a watermelon by 
Giovanni Stanchi. With swirls of 
white in its light pink flesh, it does 
look rather different to the typical 
bright crimson varieties popular 
today. Yet, the reality is that even 
today, watermelons come in many 
colours, from canary yellow to the 
palest white, many of us are just 
most familiar with the red kind. 

Indeed, ifyou area fan of Italian 


Renaissance art, or, like me, simply 
have access to a search engine, you 
will see that there is also a famous 
painting ofa red watermelon from 
the exact same period by another 
Giovanni (Battista Ruoppolo), 
which is rather a fly in the 
ointment of this argument. 

The image comparison requires 
carefully selecting a single 
historical image and using it 
as a universal benchmark for 
“before” and setting it offagainst 
a similarly selected image from 
the present, which isn’t very 
scientific. 

Can colour even be a guide to 
the nutritional value ofa fruit in 
the first place? In terms of sugar, 


“We should be 


investigating what 
happened to all 

the unicorns that 
mysteriously aren’t 
around anymore” 


fibre, most vitamins and minerals, 
the short answer is no. However, 
when it comes to phytonutrients, 
which are often pigments, the 
answer is yes, maybe. 

For example, watermelons 
are given their red hue by 
antioxidants like lycopene and 
beta-carotene. This ironically 
means that all this before and after 
comparison really suggests is that 
the white and pink Renaissance 
fruit was probably lower in these 
beneficial compounds than the 
modern red form. 

Last but not least, are artworks 
from the past an accurate enough 
vision of reality to be used for 
scientific comparison? We don’t 
know, for example, that Stanchi’s 
painting was ofa ripe watermelon. 
These fruits start out life having 
pale flesh that only gradually 
turns red upon ripening. 

Even ifit was ripe, it is 


presumably possible that the 
colours of the painting we see 
today aren’t those the artist used, 
as pigments in paint can degrade 
over time. 

But perhaps most simply, if we 
are using depiction in Renaissance 
paintings as a foolproof barometer 
for reality, as opposed to artistic 
impression, I don’t know why we 
are wasting time talking about 
fruit and veg when we should be 
investigating what happened to 
allthe unicorns that mysteriously 
aren’t around anymore. 

What non-botanists may not 
know is that while crops like 
today’s carrots, bananas — even 
watermelons — may be rather 
different from their wild 
ancestors, this is byno means 
universally true for all crops. 

Ifyou put the wild ancestors of 
apples or blueberries in crates at a 
farmer’s market, I doubt anyone 
would notice. The same would 
be true with some of the most 
ancient cultivars of dates and 
grapes — which happen to also be 
some of the fruit with the highest 
sugar content. Their appearances 
really haven’t changed that much 
in millennia. 

The examples we see of radical 
transformations are used to 
illustrate enormous changes 
that breeding can create, but 
show extreme examples, not 
typical ones. 

Does it frustrate me that 
extracts from botanical textbooks 
are being used to justify populist 
diet narratives with little basis 
in scientific reality? Yes and no. 

Of course, the claim that fruit 
and vegetables are the same as 
sugar is as inaccurate as it is 
irresponsible. But without the 
viral popularity of these myths, 
would we have an opportunity to 
address people’s concerns and talk 
to them about the history of crop 
domestication? Perhaps not. § 


Planet Boost is an initiative from New Scientist highlighting charitable 
organisations working to conserve biodiversity and DREMEL the natural 


environment. Today, a message from Rai 


Now, more than ever before, people are 
understanding the urgent need to address the 
climate and biodiversity crises. Collapsing 
ecosystems, forest fires, the covid-19 pandemic 
and more severe weather events are showing us 
that the destruction of the natural world is 
catastrophically impacting on the planet and 
every aspect of our lives. 

It is time to take action. 

Rainforest Concern was established in 1993 
to protect threatened natural habitats, the 
biodiversity they contain, and the people who 
depend upon them for their survival. In that 
time, we have worked in 13 countries and been 
instrumental in protecting over 2.2 million 
hectares of native forests. 

For over 20 years, Rainforest Concern has 
been protecting threatened cloud forests in 
north-west Ecuador, within the Tropical Andes 
global biodiversity hotspot. The most 
biologically diverse of the hotspots, it contains 


one-sixth of all plant life on the planet. 

Much of the cloud forest has already been 
lost, and hundreds of species, including 
spectacled bear, oncilla, ocelot, and the recently 
discovered olinguito and confusing rocket frog 
are on the IUCN Red List of Threatened Species 
due to habitat loss. 

One of the most immediate threats to the 
bioregion is large-scale copper mining. Mining 
results in the pollution of rivers with heavy 
metals and the destruction of thousands of 
acres of forest, massively impacting on regional 
climatic conditions and potentially putting even 
more species on Ecuador's Red Lists. 

To protect the cloud forests from threats such 


f 
¢ 
{ 


8 | Want to help? 


= Visit our website at: rainforestconcern.org/ways-to-support-us/sponsor-an-acre 


as mining, Rainforest Concern supports 
community reserves and has created a private 
reserve, focusing on forming ecological 
corridors to connect existing protected areas. 
We put in place effective ongoing management 
and protection measures, promote sustainable 
livelihoods and work with scientists in order to 
monitor the success of our projects. 

These measures are all helping to conserve 
the fragile cloud forest ecosystem from 
deforestation and stem the catastrophic decline 
of its wildlife. But it takes money to keep going, 
and with more human pressures on the region, 
threats are increasing, and the forests and our 
planet are running out of time. 


Views Your letters 


Editor’s pick 


Backyard black hole idea is 
exciting and frightening 


3 April, p 34 

From Martin Watson, Ayr, UK 

It is certainly an appealing concept 
that the universe may be teeming 
with primordial black holes, maybe 
explaining the missing mass in the 
universe without having to resort to 
dark matter. Even more appealing is 
the idea that one may be residing in 
our outer solar system. 

What is less appealing is the 
thought of what might happen if 
something perturbed its orbit and 
it plunged, comet-like, into the sun. 
I'm no physicist, but I'm thinking 
that wouldn't be a good thing. 
From Tim Johnson, London, UK 
This article was fascinating and 
maybe alarming. Surely, ifthere 
is one black hole in the outer solar 
system there could be two? What 
if they collided? Would Earth 
bounce about like a ping-pong 
ball? Shouldn’t we be told? Has 
anyone bought the film rights? 


Can using flu vaccine help 
buy time in a pandemic? 
3 April, p 40 
From Enzo Casagrande, 
Rogerstone, Monmouthshire, UK 
Your article on the role of the 
innate immune system in fighting 
infections suggests that the 
standard winter flu vaccine could 
significantly reduce the impact of 
covid-19. In the UK, the winter flu 
vaccine is routinely offered to 
people over 60 or with underlying 
health conditions and yet it is 
these groups that have been most 
seriously affected by covid-19. 
Are the researchers suggesting 
that mortality and serious illness 
would have been even worse 
without the flu vaccine or is this a 
potential flaw in their argument? 


From Robert Harding, 
Cambridge, UK 

In Graham Lawton’s excellent 
article about innate immunity, 
the claim by researchers that 
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mass influenza vaccination at 
the onset of the pandemic would 
have bought us time is reported. 
Convincing supporting evidence 
is cited from the health records of 
hospital staffin the Netherlands. 
There is a natural experiment 
waiting to be analysed in the UK 
on this question. Care home 
residents suffered a terrible toll, 
and presumably a large number 
of them were exposed to the virus 
whether or not they succumbed. 
Presumably, many of them were 
over 65 and had had their usual 
annual flu jab. What’s more, there 
will be accurate records. Has 
anyone crunched the numbers? 


Religious take on quantum 
reality isn’t for everyone 
13 March, p 36 
From Stuart Sim, 
Newcastle upon Tyne, UK 
Carlo Rovelli’s contention that 
objects only exist when they 
interact with other things 
brought back memories of George 
Berkeley’s theory of knowledge. 
Berkeley’s philosophy work led 
to the disturbing conclusion that 
objects would leap in and out of 
existence depending on whether 
or not they were being perceived. 
He overcame this by positing God 
as an omnipresent co-perceiver: 
when you stopped perceiving 
something, then God kept on 
doing so, guaranteeing the 
continued existence of objects. 
The religious can still make 
use of this solution if they 
want, but the rest of us require 
something more. 


No need for careful aliens 
to ruin their planets 

10 April, p12 

From Fred White, Nottingham, UK 
Alien planets should be safe from 
global warming as long as their 


economic system accounts for and 
costs out the consequential effects 
of their actions. Sadly, although we 
reached the moon, our planet is 

in thrall toa hominin that seems 
incapable of counting beans. 


My vote is for life to 

be extremely rare 

10 April, p 46 

From Eric Kvaalen, 

Les Essarts-le-Roi, France 

In the preamble to the interview 

with Tanja Bosak, you say that ifit 

were discovered that life had never 

gained a foothold on Mars, this 

would be deeply mysterious. 

I don’t think that it would be 

mysterious. What is mysterious 

is how life got started on Earth. 
As Bosak says, finding no hint 

of life having existed on the 

Red Planet would tell us that 

something else is needed for 

it to get started besides a nice 

environment. I think that is 

the case — either some sort of 

intelligence, or incredible luck. 


Could there be hidden 
costs to vanilla dreams? 


3 April, p 46 

From Larry Stoter, 

The Narth, Monmouthshire, UK 
While the idea of developing new 
varieties of vanilla is interesting, 
it raises wider socio-economic and 
environmental issues. Improving 
genetic diversity in this crop is to 
be applauded, but much of today’s 
vanilla production occurs in 
relatively poor regions of the 
world where it is a valuable cash 
crop. Will these farmers be able 

to afford the new varieties? 

The world’s largest vanilla- 
producing area is the Sava region 
of Madagascar. New varieties 
could reduce the price of natural 
vanilla. This may seem like a good 
thing to chefs in high-income 
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countries, but ifthe Malagasy 
farmers can’t manage on lower 
prices, will they instead turn to 
illegal logging, already a major 
issue in Madagascar? 


Hydrogen must be part 
of our greener future 


3 April, p15 
From Jacqui Staunton at Climate 
Change Solutions, Coventry, UK 
Although there are still some 
detractors of the idea of a shift 
to hydrogen-powered vehicles, 
countries around the world are 
building infrastructure for this, 
with most major economies 
announcing hydrogen strategies. 
Your article reports that such 
a move in the UK would be less 
efficient than a shift to just 
electric vehicles, but when has 
inefficiency been a bar? Consider 
the inefficiency in the production 
of fossil fuels. However, due to 
their availability, convenience 
and flexibility, their various forms 
have served us well for centuries. 
Hydrogen has many advantages 
and some disadvantages 
compared with batteries or 
other forms of storage. To stand 
achance in our fight against 
climate change, I firmly believe 
we will need all solutions. 


Artificial reefs are the 
enemy of trawlers, too 


Letters, 3 April 

From Marc Smith-Evans, 

Bagabag, Philippines 

Scott McNeil’s comment on using 
“materials of opportunity” such 

as rigs to make artificial reefs to 
encourage fish recovery is laudable. 
I would point out an additional 
benefit: they can make an area 
unsuitable for trawling, protecting 
the seabed from one of the most 
destructive fishing practices. ll 


For the record 


i Work on synthetic cells that 
grow and divide also involved 
researchers beyond the US 
National Institute of Standards 
and Technology (3 April, p14). 
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Discovery 
Tours 


Japan | 12 days | 17 October 2021 


Nature, culture, science: 
Tokyo to Kagoshima 


Discover Japan on a 12-day journey taking in 
Tokyo, Hakone, Kyoto and Kagoshima. Travel 
from a buzzing metropolis to snow-capped 
mountains; from hot springs to volcanic islands. 

A burgeoning centre for technology and 
countless areas of spectacular natural beauty, 
Japan is a must-see destination for science and 
nature lovers. Join us on a special journey across 
Japan to see exceptional landscapes, visit 
leading institutions and explore space, robotics 
and Al. Accompanied in Tokyo by Rowan Hooper, 
New Scientist's features editor and author of 
How to spend a trillion dollars. 


Explore the National Museum of Emerging 
Science and Innovation which includes 
real-time displays of data from a huge array of 
seismometres across Japan and Asimo - the 
Honda robot, who is one of the star attractions 
along with the model Maglev train. 


Visit Sakurajima Island to view one of Japan's 
most active volcanoes. The volcano smokes 
constantly, and minor eruptions generally take 
place multiple times per day. While forbidden 
to approach the crater, Sakurajima is stilla 
delight to visit, thanks to various observation 
points, foot baths of hot spring water and 
hiking trails. 


Tour the Space Museum, TeNQ, a futuristic 
museum filled with audio-visual shows and 
experiences designed to give you a deeper 
understanding of the mysteries of space. 


Visit to the Toyota Museum of Industry and 
Technology that introduces the history of Toyota 


For more information visit 


from its beginnings as a textile machinery 
manufacturer to its cutting-edge automotive 
technologies and the car production process. 


Explore the Tanegashima Space Centre, the 
largest rocket launch site in Japan. 


Guided tour is Tenryuji Temple in Arashiyama, 
ranked among Kyoto's five great Zen temples, 
Tenryuji is the largest and most impressive 
temple in Arashiyama and is designated by the 
UNESCO as a World Heritage Site. 


Visit Kinkakuji, also known as the Golden 
Pavilion, which was originally built as a 
retirement villa for the Shogun. After the death 
of Shogun Yoshimitsu it became a Buddhist 
Temple and is now one of Kyoto’s most famous 
temples, with its top two floors completely 
covered in gold-leaf. 


Travel by bullet train from Kyoto to Kagoshima 
in the southern corner of Kyushu, Japan's third 
largest island. Covering over 70Okm in just 
4.5 hours whilst southern Japan flies past your 
window. 


Join a guided city tour of Tokyo to see the 
Meiji Shrine, dedicated to the deified spirit 
of Emperor Meiji and a popular place for 
traditional Japanese weddings. 


Pre-departure screening of all guests 
and tour leaders. 


Increased sanitisation of all accommodation 
and transport. 


Mandatory use of PPE where appropriate. 


In partnership with Steppes Travel 


SteppesTrave!l 
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How nas covid-L9 
impacted STEM? 


The 2021 New Scientist Jobs/SRG industry survey finds that the 


STEM sector seems to have weathered the coronavirus pandemic 


relatively well, says Gege Li 


the beginning of the covid-19 economic activity in the country had fallen 

INCE the beginning of th id UK salary ivity inth ry had fall 
pandemic well over a year ago, industries developnient 30 per cent compared with pre-pandemic 
and businesses across the board have P levels by May 2020, around two months into 


been forced to change working practices and E43,424 the first nationwide lockdown. More than 

business models in a period of unprecedented £40,925 7 million jobs were considered to be at risk. 

global economic uncertainty. How has it £38,170 Dramatic reductions in economic output 
£39,130 


affected those working in science, technology, 
engineering and mathematics (STEM)? 


£34,452 £37,228 


were also recorded in Europe and the US. 
Despite this, UK respondents to the survey 


That was a key question in this year’s £32,960 ee ae this year reported an average salary of £43,424, 
New Scientist Jobs STEM industry survey, the highest figure recorded. This places the 
conducted in association with science 4 x » © A ®@ @ oO earnings of survey respondents almost 
recruitment specialists SRG. And there is yo oP ye ae ae ae yp £12,000 above the average of the wider UK 


good news: despite the economic setback, 
science industries and their employees 
haven't been as hard hit as might be expected, 
although the future remains uncertain. 

More than 2400 people from across industry 
and academia in Europe and North America 
took part in the survey. It found that despite 
covid-19 uncertainties, salaries for STEM jobs 


SOURCE: NEW SCIENTIST/SRG/2021 SALARY SURVEY 


Level of satisfaction 
with employer's response 


workforce. Changes to employment legislation 

in the UK, for example giving contractors the 

same pay entitlement as full-time workers, 

may account for some of this gap, which is also 

higher than the survey has reported before. 
People working in STEM industries are 

also less likely to have found themselves 

out of work due to covid-19. Many countries 


in the UK and North America have increased . introduced some form of furlough scheme, 
to covid-19 (UK) ee 
on average from the previous year, while in which governments underwrote employees 
earnings for the rest of Europe excluding the wages at a lower level than normal, in response 
UK are largely unchanged. The majority of On +% to the pandemic. ONS figures show that in 
0 


STEM employees feel satisfied in their jobs 
and are optimistic for the coming year. 

That said, the pandemic has hindered 
some people’s job plans and prospects. Some 
employees, for example, were unable to 
workas a result of their company having to 
close or operate at reduced capacity. It is no 
surprise either that covid-19 was seen by 
survey respondents as their biggest concern 
over the next 12 months, mentioned by 
around 40 per cent in all geographical areas 
covered by the survey. That was also true 
across a range of different sectors, including 
pharmaceutical, biotechnology and academia. 

Lockdowns and other restrictive measures 
have had a clear and dramatic effect on 
productivity in the wider economy. According 
to the UK Office for National Statistics (ONS), 
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45% 


12% 


30% 


BP Very satisfied 
)) Fairly satisfied 


Neutral 
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Fairly dissatisfied 
Very dissatisfied 


May 2020, when the UK scheme was as its 
peak, just 14 per cent of people working in 
the professional, scientific and technical 
were furloughed. In the food services and 
accommodation sector, by comparison, 
that figure was 80 per cent. 

Around a tenth of UK survey respondents 
said they had been personally affected by 
furlough. Some 65 per cent reported being 
back to work as normal at the time of 
answering the survey, however, a greater 
proportion than in the US (57 per cent) 
or the rest of Europe (39 per cent). 

The pandemic has had other effects on 
STEM employment. A third of UK respondents 
to the survey had planned to change jobs in 
2020, but 41 per cent reported that covid-19 
had affected their motivation to seek out 
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Job-retention schemes 


fl Back at work as normal _ Back at work part-time Not back at work 
18% 24% 17% “For now at least, 
39% STEM industries are 
North . ‘ 
Europe America largely coping with 
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anew role. Job security was a big factor: 
almost a quarter didn’t think a move was 
the right choice during a pandemic, while 
22 per cent said they were relying on the 
stability of their current job. 

When questions turned to employee 
well-being, the majority were happy with how 
covid-19 was handled in their workplace. Over 
three-quarters of UK and US respondents 
felt satisfied with their employer’s response. 
In mainland Europe, that figure was about 
two-thirds, and the rate of dissatisfaction was 
slightly higher than in the UK and US, too. 

One respondent in Europe said their 
discontent was to do with their employer’s 
lack of organisation, as well as limited 
information and safety measures. “The 
leadership of our institute was not unified... 
and we were getting contradicting information 
from different parts of leadership,’ they said. 

But STEM workers on the whole feel the 
future will be brighter. Again, over three- 
quarters of UK and US survey respondents 
were optimistic that STEM business would 
return to pre-pandemic levels in 2021. That 
figure was slightly lower in the rest of Europe, 
at 68 per cent. Many respondents also felt that 
covid-19 will permanently alter the way they 
work, even after the pandemic is over, with 
more days spent working from home, say. 

During this time of insecurity, it is difficult 
for anyone to predict how exactly the next year 
will play out. One thing is certain: the effects 
of the pandemic are far-reaching, affecting 
everything from global relations to education, 
and will probably be felt for a long time to 
come. But for now, at least, it seems that STEM 
industries are largely coping with the change. 


Thinking of making a STEM move? Gege Liis a freelance writer based in London. 
a To browse thousands of jobs, visit Download the full salary survey at 
ee newscientistjobs.com newscientist.com/stemreport 
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Fire and ice 
ike 


Photographer Brian Emfinger 


THIS extraordinary aerial shot 
of an ongoing volcanic eruption 
near the city of Reykjavik in 
Iceland encapsulates the natural 
phenomenon’s beauty and 
destructive power. 
Photojournalist Brian Emfinger 
used a drone to capture the 
image of bubbling hot lava flowing 
out of the Fagradalsfjall volcano. 
It first erupted on 19 March and 
has since attracted numerous 
awestruck spectators. This fissure 
in the volcano — the fourth to 
appear during this series of 
eruptions — began to ooze lava 
in the early hours of 9 April, 
resulting in the scorching blanket 
of molten rock seen in this image. 
For now, Icelandic authorities 
are allowing people to visit the 
site when the weather permits 
because the lava isn’t flowing fast 
enough to pose an immediate 
danger. Early measurements of 
the fissure suggest that the rate 
of lava flow is set to increase, and 
toxic sulphur dioxide released 
from the magma is causing a 
surge in air pollution in the area. 
Two more fissures have since 
opened up, and further ones may 
prove dangerous if the lava flow 
becomes hard for people to evade. 
Non-explosive volcanic 
eruptions are common in Iceland 
particularly in the Reykjavik 
peninsula, although eruptions 
where the magma emerges from 
deep within Earth’s crust like this 
one haven’t occurred in millennia, 
according to geologists. 


Gege Li 
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The great succulent sting 


Plant poaching to feed a mysterious black market makes a fascinating 
documentary, finds Katie Smith-Wong 


= 


Film 

Plant Heist 

Chelsi de Cuba and Gabriel de Cuba 
Premiere at SXSW Film Festival, 
online 16-20 March 


IN 2017, a post office in the small 
Californian community of 
Mendocino was experiencing 
delays because a man was mailing 
multiple boxes to Asia. Dirt was 
falling out of the mysterious 
packages, so local game warden 
Pat Freeling was alerted to 
investigate. When Freeling 
X-rayed the boxes, he found them 
full of succulents: plants with thick 
leaves for holding a lot of water so 
they can survive in arid regions. 

This incident is used in 
documentary Plant Heist, 
directed by siblings Chelsiand 
Gabriel de Cuba, to demonstrate 
the tip ofa growing black market 
in these plants. 

The short film doesn’t explore 
the origins of the plant poaching, 
but social media may have 
something to do with it. 
Succulents such as Dudleya 
farinosa often appear on Pinterest 
and Instagram, generating interest 
among those looking for small, 
“cute” and ready grown plants. 

Some 70 per cent of succulents 
are cultivated in California, but 
it is the popularity ofthe plants 
in Japan, China and South Korea 
that has driven the formal 
market and fuelled poaching 
over the past two decades. 

One notable case took place in 
2018, when three South Koreans 
were prosecuted for stealing about 
5700 succulent plants wortha 
total of $600,000 from California 
with the intention of exporting 
them to Asia. In the film, Freeling 
recounts the events leading to 
the bust, which subsequently 
uncovered a profitable black 
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market for D. farinosa. 

When some natively grown 
succulents can sell for around $50 
each, it is no wonder poachers 
wander round California taking 
them from public areas and 
private properties, or riskily pull 
full-grown plants from cliffs. 

With the prices of succulents 
increasing by 62 per cent 
between 2012 and 2017 in 
the US, the cost factor becomes 
Plant Heist’s main focus. 


The popularity of 
succulents in Japan, 
China and South Korea 
has also fuelled 
poaching” 


Although the film includes 
interviews with Freeling and other 
law enforcement officers, local 
residents and environmentalists, 
it doesn’t fully explore the depth 
of consumer interest in the 
plants. There is a notable lack of 
interviews from those who collect, 


sell or even grow succulents, so 
we don’t see what is driving the 
demand at first hand or the effect 
that poaching is having on the 
commercial market. 

Without this perspective, the 
narrative becomes unbalanced 
and fails to set the fullest context 
for poaching activities — beyond 
personal financial gain, that is. 

Plant Heist also offers little 
insight into the environmental 
impact of removing succulents 
from their native habitat. Two 
researchers who feature in the 
film and could have added that 
depth are Stephen McCabe at the 
University of California, Santa 
Cruz, and Brett Hall, director of the 
California Native Plant Program. 

They talk briefly about how 
succulents are a source of food 
and water for local wildlife, as 
well as howrare plants are fast 
becoming targets for poachers. 
Yet their picture of the ecological 
impact of poaching fails to shift 
the direction of the documentary. 

The majority of the film looks 


Fully grown succulents 
are being poached 
from California 


beautiful, thanks mainly to visuals 
from the California Department 
of Fish and Wildlife (CDFW) and 
picture agency Shutterstock, 

but having the beauty come from 
elsewhere makes the aesthetic 
feel slightly artificial. 

The severity of succulent 
poaching is underlined by the 
participation in the film ofthe 
CDFW and deputy district attorney 
for Monterey county, Emily 
Hickok, who reiterate that plant 
poaching not only poses a serious 
threat to Californian wildlife, 
but is also a criminal offence. 

Overall, Plant Heist offers a 
brief yet captivating look into 
succulent poaching, while 
reiterating that something 
is being done to prevent this 
surprising yet growing crime. 8 


Katie Smith-Wong is a film critic 
based in London 
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Building a robofuture 


As social robots edge closer, a thoughtful book suggests we would 
do well to see them as animals, says Vijaysree Venkatraman 


G 


Book 


The New Breed: How 
to think about robots 
Kate Darling 

Allen Lane 


BEFORE dawn, a Roomba sweeps 
the floor in my home. Suckubus (as 
we Call it) can get tangled up with 
shoelaces or carpet tassels and need 
rescuing. At the local grocery store, 
a robot called Marty patrols looking 
for spills, summoning employees 
loudly for clean-ups. Its skulking 
presence annoys customers. 

In the world’s cities, free-roaming 
robots are poised to work alongside 
humans. Will these machines steal 
jobs? Might they harm the humans 
they work alongside? And will social 
robots alter human relationships? 

Luckily, robot ethicist and MIT 
Media Lab researcher Kate Darling 
is on hand. In her book The New 
Breed, she reminds us that we have 


interacted with non-humans before. 


Why not view robots as animal-like, 
rather than as machines? 

Throughout history, we have 
involved animals in our lives -— for 
transport, physical labour or as pets. 
In the same way, robots can also 
supplement, rather than supplant, 
human skills and relationships, 
she says. 

When it comes to making robots 
safe to interact with, sci-fi fans have 
always fixated on Isaac Asimov's 
laws of robotics: a robot must not 
harm a human; a robot must obey 
orders; arobot must protect itself. 
Later, Asimov added a law to 
precede the others: a robot must 
not harm humanity or, by inaction, 
allow humanity to come to harm. 
But in the real world, says Darling, 
such “laws” are impractical, and we 


Robotic seals can be a 
mood enhancer for people 
with dementia 


don’t know how to code for ethics. 
So what happens if a robot does 
accidentally harm a human at the 
workplace? As they are created and 
trained by people, this could make it 


easier to assign blame, says Darling. 


It is the social robots, designed to 
interact as companions and helpers, 
that trigger most dystopian visions. 
Human relationships are messy 
and take work. What if we abandon 
them for agreeable robots instead? 


Darling offers helpful perspective. 


Nearly five decades ago, she writes, 
psychologists worried about the 
popularity of pets and that they 
might replace our relationships 
with humans. Today, few would 
say pets make us antisocial. 

If we are open to anew category 
of relationships, says Darling, 
there are interesting possibilities. 
At some care homes, residents with 
dementia enjoy the company of a 
furry robotic seal, which seems to 
act as amood enhancer. Elsewhere, 
autistic children may respond better 
to coaching when there is a robot 
in the room. 

Research shows people tend 
to connect with well-engineered 


social robots. And as Darling writes, 
we often project human feelings 
and behaviour onto animals so it is 
no surprise if we personify robots, 
particularly ones with infantile 
features, and bond with them. 

Even ina military context, where 
robots are designed to be tools, 
soldiers have mourned the loss of 
bomb disposal robots. Darling cites 
a trooper who sprinted under 
gunfire to “rescue” a fallen robot, 
much as their predecessors rescued 
horses in the first world war. The 
question isn’t whether people will 
get attached to a robot, but whether 
the firm making it can exploit you. 
Corporations and governments 
shouldn't be able to use social 
robots to manipulate us, she says. 

Unlike animals, robots are 
designed, peddled and controlled 
by people, Darling reminds us. Her 
timely book urges us to focus on 
the legal, ethical and social issues 
regarding consumer robotics to 
make sure the robotic future works 
well for all of us. ff 


Vijaysree Venkatraman is a 
science journalist based in Boston 
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Don’t miss 
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Watch 


The Handmaid's Tale is 
back for a fourth season 
in April on US streaming 
service Hulu and the 
UK's Channel 4 later 

this year. This season 

of the hit sci-fi drama 
has June (pictured) on 
the run as the resistance 
grows in Gilead. 
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Read 


The Myth of Artificial 
Intelligence sees the US 
tech entrepreneur and 
pioneering researcher 
Erik Larson explain why 
he thinks computers 
can’t think the way we 
do, and why this actually 
makes them so much 
more exciting and useful 
for our future. 


\ BOS EASTAWAY 


WAYS TO (ROVGNKY) 
CALCULATE ANYTHING 


Read 


Maths on the Back of 
an Envelope, packed 
with anecdotes and 
quizzes, is author and 
New Scientist puzzle- 
setter Rob Eastaway's 
reminder that we will 

all understand numbers 
best when we decide to 
ditch our calculators. 
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Views Culture 


The film column 


Total exposure Chaos Walking is set on a planet that human settlers have called 


New World. But it is an off-kilter place: women have been wiped out and men 


have been altered so that their thoughts are audible and visible, says Simon Ings 


Simon Ings is a novelist and 
science writer. Follow him 
on Instagram @simon_ings 


= 


Film 

Chaos Walking 
Directed by Doug Liman 
Amazon Prime Video 


Simon 
recommends... 


Books 

Dying Inside 

Robert Silverberg 

Before he drank the 
sword-and-sorcery Kool-Aid, 
boy could Silverberg write! 
For years, New Yorker 
David Selig has been using 
his telepathic abilities for 
his own convenience. Now 
his gift is fading, and with 
it his grip on reality. 


The Demolished Man 
Alfred Bester 

The book that won the first 
ever Hugo award for best 
novel. Ben Reich plans to kill 
a rival under the noses of a 
telepathic police force. If he 
is caught, he will be taken 
apart, thought by thought. 
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MURRAY CLOSE/LIONSGATE 


IN Chaos Walking, Todd Hewitt 
(Tom Holland) is learning to 
be aman-and in Prentisstown, 
ostensibly the only settlement 
to survive humanity’s arrival on 
the planet New World, this means 
keeping your thoughts to yourself. 

Something about the planet 
makes men’s consciousness 
audible and visible to others. 
As such, they must constantly 
hide their thoughts by focusing 
on something else, rehearsing 
daily chores or even just reciting 
their own names again and 
again. Women were unaffected, 
apparently, but rarely glimpsed 
aliens called the Spackle 
killed them all years ago, 
condemning the settlement 
to eventual extinction. 

Ifthis account of things seems 
a little off, imagine it delivered by 
an especially troubled-looking 
Mads Mikkelsen, who plays 
Prentisstown’s mysterious, 
eponymous mayor. Watching 
his settlement’s secrets come to 
light, one by one, is one of this 
film’s chief pleasures. 

Newly arrived, Viola (Daisy 
Ridley) is scouting ahead ofa 


second wave of settlers when her 
landing craft all but burns up, 
leaving her at the mercy of the 
men of Prentisstown. You might 
think they would be glad ofher 
arrival —but you would be wrong. 
Chaos Walking debuts under 
something ofa cloud. To begin 
with, no one could settle ona 
script they liked. Charlie Kaufman 


“Chaos Walking should 
have ended up a mess. 
But while it isn’t a 
blockbuster, it is a 
real accomplishment” 


(of Being John Malkovich fame) got 
the first bite of the writerly cherry, 
before the project was passed from 
pillar to post and ended up being 
crafted by Christopher Ford (writer 
of Spider-Man: Homecoming) and 
Patrick Ness, author of the young 
adult sci-fi trilogy on which this 
film is based. 

By all measures, then, Chaos 
Walking should have ended 
up amess. But while it isn’ta 
blockbuster, it is, nonetheless, 
areal accomplishment: a 


Viola (Daisy Ridley) and 
Todd (Tom Holland) flee 
a dangerous settlement 


disconcerting little masterpiece 
of sensitive acting and well-judged 
world-building. 

In this film, men quite literally 
cannot shut up, and in her very 
first conversation with Mayor 
Prentiss, it dawns on Viola that 
this gives her huge advantages. 
She is the only person here who 
can lie and keep secrets, crucial 
points made almost entirely in 
dialogue-free reaction shots. 

Todd is a naif who must save 
Viola and get her to a nearby 
settlement that he never even 
realised existed. He is the model 
of what aman must be in New 
World: polite, honest and 
circumspect. His bid to “be a man” 
in such circumstances is anything 
but straightforward, but Holland 
keeps our sympathy and attention. 

Indeed, the great strength 
of Chaos Walking is that it 
interrogates gender roles by 
creating genuine difficulties for 
its characters. Even Prentisstown’s 
misogynist preacher Aaron (surely 
David Oyelowo’s least rewarding 
role yet) turns out to make a 
certain amount of dreadful sense. 

No gender truly benefits from 
the strange, telepathic gifts granted 
to the settlers of New World. 

Only good will and superhuman 
patience prevent human society 
going up like a powder keg. This has 
happened once in Prentisstown, 
and — given the stalled settlement 
of the planet -—it has almost 
certainly occurred elsewhere. 

Chaos Walking isn’t, in any 
easy sense, a feminist fable. The 
film is about people’s struggles 
in unreasonable circumstances — 
and for all the angst bound up 
in its premise, it becomes, by the 
end, a charming and uplifting film 
about love and reconciliation. 8 
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PETE REYNOLDS 


N 
NOW or never 


“Make or break” is hardly hyperbole for the climate negotiations due to reach their climax 
in November in Glasgow, UK. At the COP26 meeting, nations will have a last chance to 
really rev up the stuttering motor of climate action and come good on commitments 
made in Paris in 2015 to limit global warming to a “safe” level of 1.5°C. 


The facts aren't waiting. Global temperature has already risen by more than 1°C. Melting 
ice caps, rising sea levels and weather extremes from hurricanes to heatwaves are already 
showing us some of what a warmed world looks like. Meanwhile, the latest research into 
climate feedback effects underscores the need to cut emissions deeply and fast, and adapt 
to a changing world. But it’s not — quite — yet too late to do that, as Michael Le Page reports 
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the bad news? The good news is that 

the world has made some progress in 
cutting the carbon emissions driving climate 
change. The bad news is that it is by no means 
enough, and emerging research suggests that 
the impact of the emissions we are pumping 
into the atmosphere could be even greater 
than we feared. 

“The science, ifanything, has become 
more pessimistic,’ says Stefan Rahmstorf, 

a climate scientist at the University of 
Potsdam, Germany. “The signs from the 
science are pointing towards more urgent 
climate action being needed.” 

To have a chance of averting catastrophe, 
we must get to “net-zero” emissions — where 
we are putting carbon dioxide into the 
atmosphere no more quickly than Earth’s 
natural processes or yet-to-be-developed 
technologies can remove them — in less than 
three decades. 

Most countries haven’t yet got credible 
plans to produce the sort of emissions cuts 
needed, let alone to implement them. The 
question then becomes: how bad could it get if 
we fail to take the drastic action required now? 


S HALL we start with the good news or 


REUTERS/UESLEI MARCELINO 


The fate of much life on the planet depends 
on three main factors. First, how much more 
CO, we add to the atmosphere. Second, how 
the planet changes in response to all that 
extra CO, : how much it will warm the planet, 
and its impact on sea level rise and extreme 
weather. Third, how well we prepare for the 


coming changes. 


Apui, Brazil 11 August 2020 


A firefighter holds a dead anteater retrieved 
from a burning rainforest tract near Apui, 
Amazonas State. Unusually dry conditions in 
the southern Amazon in 2020 contributed to 
arecord wildfire season by some measures 


Of these factors, by far the most important 
is how much CO, we are emitting. This is 
what is causing climate change and it is within 
our control. In 1988, climate scientist James 
Hansen gave the first high-profile warning 
that we needed to cut emissions. Decades 
of denial followed, but today that argument 
is largely won. “Everybody seems to realise 
that climate change is something that 
needs to be taken seriously,” says Lisa Schipper 
at the Environmental Change Institute at 
the University of Oxford. “People are enraged 
and engaged.” 

Just about every country has now ratified 
the 2015 Paris Agreement on climate change, 
which aspires to limit warming to 1.5°C; 
the US formally rejoined the accord early 
this year. The few exceptions include Turkey, 
Iran and Iraq. The job of the UN COP26 
climate conference later this year in Glasgow, 
UK, and the negotiations leading up to it, 
is to reach a credible plan to attain net-zero 
emissions by mid-century (see “Why is 
COP26 so important?”, overleaf). 

Such a plan is desperately needed. 

Carbon dioxide emissions are still rising, 
as they have more orless continuously from » 
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Thousands of delegates 
are expected to descend 
on Glasgow, UK, between 
1 and 12 November this 
year for COP26, the 26th 
“conference of the 
parties” to the UN 
Framework Convention 
on Climate Change. This 
landmark treaty, signed 
at the Rio Earth Summit 
in 1992, committed 
countries to take steps to 
avoid dangerous global 
warming. The COP 
meetings have been held 
annually since 1995 to 
update on progress and 


net zero by 2050, as the 
UK did in 2019; ensure 
protection for the people 
most vulnerable toa 
warming world; deliver 
a$100 billion a year 
climate finance pledge 
from richer nations; and 
increase collaboration 
across business, civil 
society and nations. 

Key to the success or 
failure of the summit are 
the national emissions- 
reducing plans known as 
nationally determined 
contributions (NDCs). 
Countries were originally 


WHY IS 


COP26 SO 


IMPORTANT? 


thrash out next steps. 

COP26, delayed fora 
year by the covid-19 
pandemic, is the most 
important in the series 
since COP21, held in 
Paris, France, in December 
2015. Back then, nearly 
200 countries signed 
the Paris Agreement 
committing themselves to 
take action to hold future 
temperature rises to 
1.5°C. The aim of COP26, 
and the negotiations 
leading up to it, is to elicit 
much bolder action to 
bring down greenhouse 
gas emissions in line 
with that goal. 

The UK government, 
which is co-hosting the 
summit with Italy, has laid 
out four objectives for the 
summit. It wants every 
country to: commit to hit 
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supposed to submit new 
NDCs by the end of 2020, 
but the pandemic, plus 
heel-dragging by the 
world's biggest emitters, 
derailed that timeline. 
By the time of a UN 
assessment in February, 
only 74 countries, 
representing 30 per 
cent of global emissions, 
had submitted a new 
climate plan. 

Worse still, despite 
the EU, UK and others 
having put forward 
stronger plans, a UN 
report calculated that 
current pledges would 
cut emissions by just 
0.5 per cent compared 
with 2010 levels by 2030, 
a far cry from the 45 per 
cent by 2030 that the 
Intergovernmental Panel 
on Climate Change says is 


needed to limit warming 
to 1.5°C. 

The UN has called on 
countries who submitted 
national climate plans 
before the end of 2020 to 
review them. Plans from 
China, India and the US, 
expected in the coming 
months, will be crucial 
to setting the tone for 
COP26. Along with the 
fourth big emitter, the 
EU, these three countries 
will be the key players. 
But other groupings of 
nations will be crucial too, 
including the alliance of 
small island states most 
affected by sea level rise 
and the G77 grouping of 
developing countries. 

Perhaps the biggest 
issue at COP26 will be 
finance. The $100 billion 
a year to help lower- 
income countries adapt 
to and fight climate 
change was originally 
pledged at COP15 in 
Copenhagen, Denmark, 
in 2009, to be delivered 
by 2020. Only about 
$80 billion is currently 
on the table. This matters 
because international 
climate negotiations rely 
on consensus decision- 
making and goodwill, 
and also because some 
actions to cut emissions in 
national climate plans are 
conditional on financing. 

Countries’ negotiators 
at COP26 must also do the 
prosaic yet important job 
of tidying up outstanding 
issues from the Paris 
Agreement around the 
so-called “rulebook”. 
Chief among those isa 
row over “Article 6”, about 
how to create an effective 
global carbon-offsetting 
market, a key bone of 
contention left over from 
2019's COP25 in Madrid, 
Spain. Adam Vaughan 


"If all nations met 


existing net-zero 
targets, warming 
would be 2.6°C" 


under 40 million tonnes of CO, per day in 1970 
to more than 100 MtCO, today (see “Climate 
change: A status report’, page 38). There have 
been some declines when the global economy 
has faltered, such as after the 2007-08 financial 
crisis, but emissions growth has always 
resumed when the economy picked up. 

The coronavirus pandemic produced by far 
the biggest fall in emissions yet seen, with 
overall levels down by between 4 and 7 per 
cent. Yet this was short-lived. Emissions 

had bounced back to near pre-pandemic 
levels by around September 2020. 


Challenges ahead 


Atmospheric CO, levels continue to rise ever 
faster. In 2022, the average level over the year is 
set to exceed 417 parts per million, 50 per cent 
higher than its pre-industrial concentration. 
At the current rate, a doubling of the CO, levels 
from pre-industrial times will probably 
happen sometime between 2070 and 2080. 
Today, the world has already warmed by 1°C 
over pre-industrial levels. It is on track to pass 
the Paris aspirational limit of 1.5°C between 
2026 and 2042. The global average temperature 
is forecast to exceed 2°C above its pre- 
industrial level between the 2040s and 2070s. 
In theory, even if the world warms past 1.5°C, 
we can still meet the Paris target by 2100 
through sucking enough CO, back from the 
atmosphere to cool the planet back down, 
but how we would do this remains debatable. 
It could be worse. Emissions would be 
growing even faster now if nothing at all had 
been done. Many countries have managed to 
cut their overall emissions, typically by using 
less coal and more renewables to generate 
electricity. We aren’t heading for the worst-case 
scenario, called RCP8.5, that climate 
researchers have been considering. That could 
have led to around 5 °C of warming by 2100. 
“We are in a better position than expected 
five or 10 years ago, but we are still taking baby 
steps,” says Glen Peters at the Center for 
International Climate Research in Norway. 
According to the independent Climate 
Action Tracker, we are heading for warming of 


Porto Velho, Brazil 24 August 2019 


Smoke rises from a recently deforested area of the Amazon rainforest. 
According to some calculations, ecosystem changes mean the Amazon 
basin is already flipping from a sink to a source of greenhouse gases 
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between 2.7°C and 3.1°C by 2100. If countries 
meet all existing pledges and targets, it 
would be around 2.6°C. And ifall nations 
considering net-zero targets actually met 
them, warming could be limited to 2.1°C 

by the end of the century. 

This suggests we are within sight of the 
2°C target, which is very encouraging. However, 
even countries committed to a net-zero target 
will find it immensely challenging. The UK 
has cut emissions faster than most other 
large economies, for instance, but its climate 
watchdog has repeatedly warned that it isn’t 
on track to meet its long-term targets. While 
the UK has transformed its electricity 
generation system — the relatively easy part — it 
has done little to tackle emissions from trickier 
sources such as transport, heating and 
farming. Significantly reducing those will need 
new policies, as well as lifestyle changes (see 
“What I can do?”, page 43). That picture is 
broadly similar in many rich countries. 

The longer emissions keep increasing, the 
bigger the cuts that will be required to limit 
warming to under 2°C, let alone 1.5°C. Achieving 
this now already requires drastic action: we 
need emissions reductions of the size caused 
by the coronavirus pandemic to happen every 
year, says Peters, but without any rebound. 

That might actually be an underestimate 
when we bring into play the second crucial 
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factor: how much all the extra CO, we are 
pumping into the atmosphere will actually 
warm the planet. This depends on a vast array 
of feedback effects. Some are relatively simple: 
for instance, warming increases the amount 
of water vapour in the atmosphere, and water 
vapour is a potent greenhouse gas. Others 

are extremely complex and still poorly 
understood. Clouds, for example, can have 
both warming and cooling effects depending 
on their location, height and thickness. 

Some feedbacks, such as increases in 
water vapour, kick in quickly. Others, such 
as the melting ofice sheets, take centuries 
or millennia. How much warming these 
feedbacks cause is known as climate 
sensitivity. If climate sensitivity is low, we 
have a chance of limiting warming to under 
2°C, even if we don’t quite get to net zero 
by mid-century. Ifit is high, warming could 
exceed 2°C even if we meet that target. 

When climate scientists talk about climate 
sensitivity, they usually mean how much 
warming would occur with a doubling of CO, 
levels, as is possible by 2070. There are three 
main ways to work out this “equilibrium” 
climate sensitivity: looking at how the climate 
has changed in the distant past, examining 
changes over the past centuries, and using 
computers to model key short-term feedbacks. 


Duchang county, China 
7 August 2020 


Rescue workers evacuate students froma 
school during catastrophic floods that were 
exacerbated by climate change 


These methods give a wide range of answers: 
pinning down a precise value has proved very 
hard. A 2013 report by the Intergovernmental 
Panel on Climate Change (IPCC), the UN-led 
body that summarises the scientific 
evidence, said it could be anywhere from 
1.5°C to 4.5°C—the same as the first estimate 
in 1979 made by Hansen and his colleagues. 

Recent studies suggest that climate 
sensitivity is towards the upper end of this 
range. One line of evidence comes from the 
latest generation of climate models, whose 
results will help inform the next set of IPCC 
reports. The first of these is due to be published 
in August. These models generally simulate 
things such as clouds more accurately than 
previous models, and many show higher 
sensitivity. According to the UK Met Office’s 
model, sensitivity is a whopping 5.5°C. 


Nothing ruled out 


These results are still being studied and 
debated. Many climate scientists think such 
high sensitivities are unlikely, but they aren’t 
ruling them out. “We can’t say they are wrong,” 
says Richard Betts at the Met Office Hadley 
Centre in Exeter, UK. “It’s all about probabilities 
and likelihoods and so on. Unlikely things do 
happen sometimes.” > 
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Climate change: 


A status report 


Earth is warming. Globally, 2020 was the second-warmest year on record, 
with amean temperature 1.2°C above the pre-industrial average. By that 
measure, this means we are already four-fifths of the way to the 1.5°C 
“Safe” level to which the world committed to try to limit global warming. 


The culprits are carbon dioxide emissions from burning fossil tuels and 

land use changes that reduce Earth's ability to draw down greenhouse gases. 
The results are already being felt, not just through rising temperatures, but 
also through loss of ice cover, rising sea levels and more extreme droughts, 
tloods and storms across the globe. 


Greenhouse gas levels 


In March 1958, climate scientist Charles 
David Keeling began measuring atmospheric 
carbon dioxide levels from a monitoring 
station atop Mauna Loa in Hawaii. The 
readings continue to this day, now carried out 
by the US National Oceanic and Atmospheric 
Administration. Together with measurements 
of air trapped in ice cores collected from the 
Antarctic and elsewhere, our record of the 
concentrations of this crucial greenhouse gas 
stretches back 800,000 years. 

In March 2021, the average atmospheric 
CO, concentration at Mauna Loa was 
4.17.64 parts per million. Readings taken 
at other places around the globe confirm 
the picture at Mauna Loa: atmospheric CO, 
concentration varies seasonally owing to 
differing levels of plant growth, but is trending 
upwards year on year. The average global 
concentration for 2020 was higher than 
at any point in the past 800,000 years. 

The rise in CO, we are seeing now began 
in the late 18th century, when the first 
industrialising countries in the West started 
mining and burning coal in large quantities. 
In the 20th century, ballooning population 
and consumption vastly increased the 
quantity of fossil fuels being extracted 
and burned. That, combined with humans 
claiming ever more land for crops and 
livestock, has resulted in skyrocketing levels 
of CO, and methane, another potent 
greenhouse gas. A third greenhouse gas, 
nitrous oxide, released through agricultural 
activities, is also on the up. 
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Atmospheric carbon dioxide is now 50 per cent above pre-industrial levels 


CO2 concentration (ppm) from Antarctic ice cores (pre- 1958) and Mauna Loa measurements (1958 onwards) 
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Methane and nitrous oxide are also trending upwards 


Methane concentration (ppb) Nitrous oxide concentration (ppb) 
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Carbon emissions 


Periods of economic contraction such as 
the 1973 oil crisis and the 2008 global 
financial crisis have produced brief 
downward blips in an otherwise relentless 


upwards trend of greenhouse gas emissions. 


The largest culprits are fossil fuels burned 
to produce electricity, propel vehicles, 

heat homes and power industrial processes 
such as the making of cement. 

Early figures from the covid-19 
pandemic suggest that it too will have no 
appreciable long-term effect on emissions. 
After an initial sharp fall in emissions during 
lockdowns in 2020, they have rebounded 
to nearly where they were before the crisis 


in lower and upper-middle income countries. 


They remain lower in high-income countries 
as economic activity continues to be 
depressed and many people stay at home. 

Much of the recent rising emissions 
trend has been in emerging economies, 
China above all (See first graph overleaf). 
These countries are just playing catch-up, 
however: although the emissions of early 
industrialising economies in the West 
have flatlined or declined in recent years, 
they still dominate the list of highest 
per-capita carbon emitters. 

Land use change is also a significant 
source of greenhouse gas emissions, 
as land is deforested and turned over 
to farming and other uses (see overleaf). 
Much of the excess CO, ends up in the 
atmosphere, but the land and the oceans 
act as significant sinks, too. 


Variation in average global surface 
temperature (°C) in 2020 compared 
with 1951-1980 baseline 
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Previous crises caused only blips in the trend of rising emissions -— and covid-19 may be no different 


Change in fossil CO2 emissions 
from 2019 levels (%) 
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(From previous page) 


Fossil fuel burning dominates emissions growth as the rest of the world 
catches up with traditional high emitters in Europe and North America 


CO2 emissions by region (gigatonnes) 
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Besides fossil fuel use, land use change is also a significant carbon source 
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Global CO2 emissions by sector (gigatonnes) 


Ice cover and sea level 


Increasing land and sea temperatures 

are beginning to have significant effects 

on Earth's ice stores. Particularly hard hit 

is the Arctic, where the area of ocean covered 
by ice has seen a long-term decline 
throughout the era of satellite measurement 
from 1979 tothe present day. 

The trend is aloss of 540,000 square 
kilometres per decade, an area about the size 
of France. Antarctic sea ice grew a little over 
the same time period due to changing wind 
patterns, but this isn’t a sign that the Antarctic 
isn't warming. Indications are that the 
Antarctic ice sheet is increasingly fragile. 

The World Glacier Monitoring Service 
gathers data on glacier mass using a 
reference set of glaciers in 19 mountain 
regions. There have been 31 consecutive 
years of melting, with an average annual 
loss of O.7 tonnes of water per square 
metre. The cumulative loss of ice since 
1970 amounts to 21.1 tonnes of water 
per square metre. 

As ice melts and oceans warm and 
expand, so sea levels rise. Sea level has 
risen steadily since January 1993, when 
the current high-precision measurements 
were first made. The average rate of rise 
is estimated to be around 3.2 millimetres 
a year over the 27-year-long period to 2020, 
but the rate has increased over that time. 


Land and sea 
temperature 


Earth's land surface is heating faster than its oceans, but ocean heating is spreading in extent and depth penetration 


The result of excess carbon 

emissions is rising land and sea Temperature change relative to 1850-1900 (°C) 
temperatures, as higher CO, levels 5 
cause the ocean and atmosphere 

to take up and retain more heat. 

On land, the five years from 
2015 to 2019 andthe 15 
10 years from 2010 to 2019 
are the hottest such periods on 
record. Since the 1980s, each 
successive decade has been . 
warmer than any preceding 
decade since 1850. 

More than 90 per cent of 
the excess heat is stored in the 
world's oceans. Measurements 
at different depths show that 
surface waters have warmed 0 
first and fastest, but heat is now 
penetrating deeper. Ocean heat 
content was at a record level in 
2020, with areas in temperate =O>4 T T T 
zones of the Atlantic and Pacific Test Te 2 2000 
and towards the poles showing SOURCE: IPCC, CLIMATE CHANGE AND LAND SPECIAL REPORT 
the biggest increases. 
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Variation in ocean heat content at different depths relative to 
1981-2010 baseline (zettajoules) 


Om = 
™ 100 
500 a 
ie 
= 
1000m = 
= 
1500m m0 
i ae 100 
2000m . — 


’ ; T Ty T 2 
1960 1970 1980 1990 2000 2010 2020 


Variation in ocean heat content in 2020 to a depth of 2000 metres 
relative to 1981-2010 baseline (gigajoules per m2) 


moti i | | 
or ! ws 


SHES” 
N 


SOURCE: CHENG ET AL., DOILORG/FSK) 


Arctic sea ice cover is trending downwards over decades, while the edges of the Arctic ice sheet are retreating northwards 


Area of Arctic Ocean with at least 15% sea ice (millions of km?) Concentration of sea ice on 23 March 2021 
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Worldwide loss of glacier mass has accelerated in recent decades, helping to propel a global rise in sea level of almost 10 centimetres 


Change in global glacier mass (tonnes per m2) Global mean sea level rise (mm) 
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Extreme weather 


The effect of climate change on the frequency Studies have pinpointed links between climate change and many extreme weather events worldwide 
and intensity of extreme weather events 

is often hard to disentangle from natural 
variation. “Climate attribution” is still an 
imperfect science, but modelling studies 

of the probability of individual events under 
different warming scenarios increasingly 
allow us to point the finger of blame. 

The intensity of hurricanes and other 
tropical cyclones is increasing, and they tend 
to dump more water. Summer heat extremes, ra) 
including in each of the past three years in 
Europe, have been conclusively shown to be 
exacerbated by climate change. Flooding Q 
events in Bangladesh, China, India, New ae) 5 0 ONS 
Zealand, North America and southern Africa 7) 4) +) 
have also been made more likely. &> Cold, ice and snow 0 0 0 oO 

Globally, wildfires may be becoming less 0 
frequent owing to changes in rainfall patterns, @ Heat @0 Oo & 
but are more intense and destructive when % Q 
they do occur. In California, it is estimated that 0 pabrenaiieodig 
climate change contributed to an additional *- sore 0 
4,2 million hectares of forest fire area 
between 1984 and 2015, almost double © MMildfines 


the area expected in its absence. 
SOURCE: CARBON BRIEF 
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Yakutia, Russia 2 June 2020 


A firefighter of the Aerial Forest Protection Service makes a controlled burn along a forest firebreak in Yakutia, 
eastern Siberia. Climate attribution studies have conclusively pinned the unprecedented 2020 Siberian 
heatwave, with a record Arctic high of 38°C recorded at Verkhoyansk, on the effects of global warming 
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Last year, a major study concluded that 
equilibrium climate sensitivity is between 
2.4°C and 4.6°C. “Their most confident 
conclusion was that we could rule out the 
low sensitivity, which is not good,” says Betts. 
“They also concluded with less confidence 
that the higher sensitivities are less likely, 
which is good news to some extent.” 

It can take centuries for the full equilibrium 
climate sensitivity to kick in, so even if it is 
higher than previously thought, that will not 
necessarily make a big difference in our 
lifetimes. Matthew Gidden at Climate Analytics 
in Berlin, who works on the Climate Action 
Tracker, says he doesn't expect its projections 
for 2100 to change much. “We expect the 
difference to be minimal,” he says — perhaps 
just a few per cent. 


Unquantified risks 


But even the improved models don’t tell the 
whole story. At the moment, half the CO, we 
emit is soaked up by the land and seas, for 
instance as vegetation grows. As the planet 
gets warmer, plants on land aren’t going to 
take up ever more CO.. According to one study, 
the Amazon rainforest is already releasing 
more greenhouse gases than it absorbs, due to 
the combined effect of deforestation and 
climate change. Increasing amounts of carbon 
will also be released as permafrost thaws. 
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Carbon dioxide is less soluble in warm water, 
sO warming oceans may soak up less of it too. 
Technically, these are just more feedbacks 
that help determine sensitivity, but most 
climate models don’t model carbon-cycle 
feedbacks, because it involves adding many 
extra processes and requires more computing 
power. Instead, these models use best 
estimates of carbon-cycle feedbacks made 
by other teams. 
Last year, Betts and Zeke Hausfather at the 
Breakthrough Institute in California calculated 


Stockholm, Sweden 
12 December 2020 


Protests led by Swedish activist Greta 
Thunberg have turned up the heat for 
global climate action 


how these estimates being too high or low 
could alter projections of future warming. Ina 
study yet to be published, they concluded that 
there might be anything from 10 per cent less 
warming to 25 per cent more warming than 
projected by models. “This means that we 
cannot fully rule out a small chance of close 

to 5°C warming in a current-policy world 
where our best estimate is 3°C, or close to 4°C 
warming in a pledges-targets world where 
our best estimate is 2.5°C,” says Hausfather. 

The picture is also grimmer when it 
comes to the impacts of warming. Take sea 
level. This has already risen 0.3 metres since 
the industrial age began, and the process is 
accelerating. According to a 2019 IPCC report, 
sea level could rise between another 0.3 and 
1.1 metres by 2100 depending on how much 
the planet warms. 

This is much higher than earlier IPCC 
estimates, but may still be on the low side. 
Estimates of sea level rise for a given 
temperature rise keep going up because 
studies suggest that the great ice sheets 
covering Greenland and Antarctica could 
disintegrate much faster than we thought. 
“The IPCC is still a conservative voice,” says 
Rahmstorf. “The more advanced the ice 
sheet models are becoming, the more risky 
it looks.” Some researchers think the rise 
could be more than 2 metres by 2100. 

Sea level rise is an unstoppable process that 
will continue for many centuries even after we 
stabilise temperatures. The only issues are how 
fast it will rise and how high. The IPCC estimate 
is for as muchas 5 metres by 2300.Some 
scientists think we could see 8 metres by 2200. 

“If we get to 4 degrees [of warming], there is 
not going to bea Greenland ice sheet,” says 
Peter Stott at the Met Office Hadley Centre. 

Then there is the impact that global 
warming is having on the weather. Ever more 
extreme events are occurring around the 
world. Last year saw unprecedented fires in 
Australia and floods costing China at least 
$26 billion, to mention just two. The evidence 
that climate change is to blame is growing ever 
stronger, too. A heatwave in Siberia in 2020 was 
so extreme that it couldn’t have happened 
without global warming. 


Perito Moreno. 
glacier, Argentina 


5 April 2019 


A piece breaks off the Perito Moreno glacier, part 
of the Southern Patagonian ice field, one of the 
fastest melting areas of ice on the planet 


In general, what we are seeing is in line 
with model projections, says Stott. Basic 
physics says the amount of water vapour in 
the lower atmosphere rises by about 7 per 
cent for every 1°C of warming, exactly what 
is happening. More climate weather models 
are now allowing us to see what that means. 
“The dramatic effects are becoming much 


clearer,” says Stott. 


For instance, recent model studies and radar 


In 2020, the average 
emissions per person 
were around 5 tonnes of 
carbon dioxide in the UK 
and 13 tonnes in the US. 
That is a lot lower than it 
used to be now that less 
electricity comes from 
coal and more from 
renewable sources. 
That fall has happened 


WHAT 
CAN I DO? 
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IF YOU MUST DRIVE 

GO ELECTRIC 

A third of the CO, 
emissions from an average 
household in the UK come 
from road transport. If you 
can live without a car of 
any sort, do. If you can't, 
switching to an electric car 
can largely eliminate the 
emissions associated with 


without most people 
doing anything different, 
but to have any chance of 
getting close to net-zero 
carbon emissions by 
mid-century - what's 
needed to limit global 
warming to a “safe” 
level - we all need to 
make changes to our 
lifestyles and homes. 
Here's what you can do. 


running one. If you cannot 
go electric, get a smaller, 
more fuel-efficient car. 
Avoid diesel because of the 
air pollution it produces. 


SWITCH TOA 

HEAT PUMP 

Another third of household 
emissions are from 
heating. Installing a heat 
pump could halve heating 
emissions and may save 
you money in the long run. 
But be aware that heat 


pumps are only suitable 
for well-insulated 
properties. 


DON’T GO BACK TO 
FLYING AS OFTEN 
Before the pandemic, 
around a tenth of 
household emissions in 
the UK were from flying. 
Frequent flyers can have 
huge carbon footprints. 
Flying from London to 
New York and back 
produces about a tonne 
of CO,, while a return trip 
between London and 
Australia generates 

at least 3 tonnes. 


CONSUME FEWER MEAT 
AND ANIMAL PRODUCTS 
Worldwide, ever more land 
is being cleared for new 
farms, which is disastrous 
for wildlife as well as 
releasing lots of carbon 
from, say, deforestation. 
Contrary to popular belief, 
what you eat matters far 
more than where it comes 
from. The emissions per 
kilogram of red meat and 
cheese can be around 100 
times higher than those for 
nuts, fruits and vegetables. 


observations suggest that the amount of rain 
falling in summer storms - the kind that cause 
flash floods— could increase about 14 per cent 
for every degree of warming. That would mean 
about a 60 per cent rise if the world warmed by 
4°C. “That’s a very substantial increase in the 
amount of rain falling in heavy summer 
convective situations, which is well outside the 
envelope of what we’re adapted to,” says Stott. 

Tropical cyclones are also growing stronger. 
While to a large extent this was predicted, 
recent evidence suggests they are moving 
more slowly as the world warms, due to 
slower tropical winds in summer. This means 
they dump more rain in one place, making 
them far more damaging. “What is becoming 
clear now is how dramatically much more 
intense they are becoming, and how much 
more rain is falling,” says Stott. 

The issue is not just more of the same, in the 
sense of weather becoming more extreme. 
There could also be much bigger changes in 
weather patterns. An ocean current called the 
Atlantic meridional overturning circulation 
that shapes the climate of Europe and the east 
coast of North America is already slowing and 
could decline by half or more by 2100. “The 
impacts of such a major change in ocean 
circulation are hard to predict, but they will be 
major,” says Rahmstorf. “I think it will really 
disturb the weather patterns.” 


Down the plughole 


It will also affect sea level, he says. Sea level 
is lower in the area of the North Atlantic 
where water sinks, like the water above 
the plughole in an emptying bath. As 

the circulation slows, sea level will rise 
especially fast on nearby coastlines. 

Many major impacts of warming are now 
unavoidable to some extent. “Realistically, the 
kind of changes we are going to be facing are 
pretty horrid,” says Schipper. She doesn’t think 
we will be able to limit warming to1.5°C, 
although she thinks 2°C is still doable. 

That brings us to the third factor that will 
determine how badly climate change affects 
us: how well we adapt to it. “Because we haven't 
been able to mitigate greenhouse gas 
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‘We can still turn this around’ 


The rapid adaptation we have seen during the covid-19 pandemic offers 
hope that we can seize the moment on climate action, Patricia Espinosa, 
the diplomat in charge of the global negotiations, tells Adam Vaughan 


Adam Vaughan: The UN recently 
issued a report finding that 
global greenhouse gas emissions 
in 2030 will be only 0.5 per cent 
below 2010 levels, way off what 
is needed to hold global warming 
below 1.5°C. How did you feel 
reading that? 

Patricia Espinosa: It was very bad 
news. It confirmed the bad 
scenario we had been talking 
about, that we really are ina 
climate emergency. I feared we 
would have bad news, so in that 
sense it was not really a surprise. 
But this report is very helpful 
because it illustrates how grave 
the situation is, how difficult it is 
and how much urgency we need 
to impress in decision-making 
and in actions. 


You have said that some 
countries’ long-term net-zero 
emissions goals are reasons for 
optimism. But there is a big 
disconnect between those 
targets and short-term ones, 
isn’t there? 

This is a big challenge now. This 
is precisely why we are stressing 
the need to review the NDCs 
[nationally determined 
contributions, or national 
climate plans] and see if we can 
increase ambition. I hope they 
can help us in giving this push to 
a higher level of ambition. For 
many businesses, and many 
different actors in society, it has 
become clear this is really about 
survival. 


Have any governments heeded 
your call to submit new versions 
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of existing national plans? 

I’ve been talking with all ofthem 
without interruption. [The UN 
report] is not pointing fingers at 
anyone, but just reminding 
everyone there is a collective 
obligation. 


What does the COP26 summit 
later this year need to achieve 

to be a success? 

COP26 is a credibility test for the 
fight against climate change. 
Look at the less than 1 per cent 
reduction [in projected 2030 
carbon dioxide emissions] and 
look at how we need to be at a 

45 per cent reduction in only 

10 years. Decisions need to be 
made now. This transformation 
of societies into low-carbon 
economies will take time. Every 
decision about investments 
needs to go through the lens of 
climate risk. The sense of urgency 
needs to be at the centre of 
attention of all political 
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leadership — and not only 
politicians, but also the private 
sector and individuals. 


How can we ensure it is a success? 
Finance is critical. We have spent 
10 years talking about $100 
billion [to help lower-income 
countries fight climate change] 
and yet in one year we are seeing 
$12 trillion mobilised for covid. 
That doesn’t make much sense. 
The financing for others is not 
just about helping others, it’s us 
addressing our existential threat. 


The UK has controversially cut its 
overseas aid budget. What impact 
does that have? 

In general, what we are seeing in 
the world is that inequalities are a 
source of tensions, stress and, in 
many cases, conflict. I come from 
a country that hasa very big 


challenge in terms of inequalities. 


That is a reality we need to 
address. Support for other 


countries needs to be seen 
as really supporting our own 
self-interest. 


Are the geopolitics for climate 
change action getting worse 

or better? 

Since September, we have been 
seeing signals that point to a 
more positive environment 
regarding climate change. China 
committing to carbon neutrality 
before 2060 is really something 
that just a year ago we would not 
have thought would happen. The 
US rejoining the Paris Agreement 
immediately after the new 
administration took over, that’s a 
very important signal. The UK’s 
very ambitious goals as well. All 
these are positive signals. 


The pandemic has stopped young 
people, such as Greta Thunberg 
and the Fridays for Future 
movement, protesting in the 
streets. Has that made your job 
harder? 

I think they are still very visible, 
but in this virtual world. It is very 
worrying to see the level of stress 
climate change has brought on 
young people. People are asking 
themselves, “DoI want to have a 
family?” It also raises questions 
about the values of our society. 
When I was young, having a car 
was, “Wow, you finally got your 
car”. Now the thing is precisely 
not to have a car. 


Can you do the diplomacy you 
need ahead of COP26 during a 
pandemic, through virtual 
meetings? 


We are struggling with that. It 
is a big, big change. The point I 


would make is we have no choice. 


We need to adapt to this reality. 


What do you think of the fact 
that the UK’s senior leadership 
team for COP26 is all male? 
We have acommitment to 
make the process as inclusive 
as possible, including that 
delegations should support 
the participation of women. 
Globally, we have a very big 
challenge in making this 
inclusiveness be part of our 
everyday life at every level. 

I know the UK team has also 
heard this message very clearly. 


The first of the 
Intergovernmental Panel on 
Climate Change’s new reports on 
the science of climate change is 
due in August. How do you see 
that influencing the COP26 
climate talks? 

We are looking at not a very 
positive, not a very encouraging, 
report. Looking at what is on the 
table now and the data available, 
I think the IPCC won’t be able to 
bring us very good news. In that 
regard, I hope it will help us by 
impressing the sense of urgency 
for decision-making. IfI was a 
leader and saw this report, my 
reaction would be we really need 
to get our act together. 


Given the anticipated findings of 
the IPCC and your recent report, 
is it time to admit that the 1.5°C 
goal is out of reach? 

Science is telling us that we 

can still turn this around. 

What we have seen in terms 

of transformations in the last 
two years is unprecedented. 

If we think about the way solar 
energy has evolved, and other 
types of renewable energies 
have evolved, the way people 
were able to adapt toa 
completely new reality out 
ofthe pandemic in sucha short 
time, I think we can be hopeful. 
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Jakarta, Indonesia 18 January 2014 


People walk through the flooded streets at Kampung Pulo in the Indonesian capital Jakarta during heavy rains 
that displaced more than 40,000 people throughout the north of the country. In 2019, the Indonesian 
government announced a plan to move the capital away from the fast-sinking, flood-prone coastal city 


emissions properly, we now really have 
to look at adaptation,” says Schipper. 

Some countries are doing just that. 

For instance, with Jakarta slowly sinking, 
Indonesia has announced plans to create a 
new city to become its capital. Unfortunately, 
a review by Schipper and her colleagues 

has found that, all too often, adaptation 
projects end up making matters worse. 

“Tt can backfire and make people more 
vulnerable,” says Schipper. 

In parts of the world, the building of sea 
walls and levees has encouraged more 
development in vulnerable areas, leading to 
bigger disasters when those defences are 
breached. Similarly, irrigation measures 
intended to help farmers cope with shifting 
climates has led to them carrying on growing 


the same crops when they really need to switch 


to something more suitable to the changing 
conditions. “It delays your actual response, 
your adaptation,” says Schipper. 


So the future remains very much undecided. 


With swift and drastic action, anda bit of good 
fortune, we might still limit warming to 
around 2°C. But if we do too little, too late, 

and climate sensitivity and carbon-cycle 
feedbacks are on the high side, many children 
alive today might live to see 5°C of warming 

or more. Whether modern civilisation would 
survive in sucha world, no one can say. 


With the Paris Agreement in place, and more 


“Turning promises 
into action won't 
be easy even if 
the willis there” 


and more countries adopting net-zero targets, 
all the researchers New Scientist spoke to said 
they were more optimistic now than a decade 
ago. But they all stressed the importance of 
politicians turning these promises into action. 
That won’t be easy even where the will is there. 

And many are worried that climate action 
won't bea priority in a world reeling from the 
pandemic. “Given that coronavirus has 
knocked everyone off their feet, what worries 
me is that large parts of budgets are dedicated 
to other things and will derail and delay 
climate action,” says Schipper. As the latest 
science shows, that could be an extremely 
costly mistake in the long run. 


Michael Le Page is a biology 
and environment reporter 
for New Scientist 
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Features 


Jo Marchant investigates 


ONALD EVANS never intended to kick 
R offa performance-enhancing drug 

craze, but that is what happened. 
Despite a ban on its use in sports, the 
substance he has long been studying has 
now been detected in doping tests of cyclists 
and boxers, while runners and bodybuilders 
share stories online about how it makes them 
leaner and stronger nonetheless. 

The story begins in 2002, when Evans, a 
biologist at the Salk Institute in La Jolla, 
California, performed some experiments 
involving mice and exercise wheels. He fed a 

2 drug known as GW1516 to unfit mice, expecting 
= to see modest effects on their fat metabolism. 
5 But tests showed that mice which had been 

: given the drug could run twice as far on their 

= wheels as ones that hadn’t. “It was an amazing 
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A workout 
in a pill? 


We are on the cusp of having 
medication that bestows the health 
benefits of exercise. Is it a good idea? 


moment,” says Evans. Couch-potato mice had 
been transformed into endurance runners. 
Ever since, he has been chasing a dream 
with ramifications not just for elite athletes, 
but all ofus. 

We know that exercise truly is the best 
medicine. Get your body moving, even a 
modest amount, and the rewards range from 
stronger bones toa sharper mind. But what if 
you could use a pill to mimic those benefits 
without having to do any training at all? That 
question — and Evans’s promising work — have 
sparked a drug-discovery movement. As the 
first fruits of this work edge closer to the clinic, 
there is an increasingly heated debate about 
how these kinds of therapies should be used. 
All agree, however, that a healthcare revolution 
is on the way. 


Many of us turn to exercise as a means of 
losing weight, but the benefits go way beyond 
that. Working out challenges virtually every 
organ in the body, stimulating growth and 
repair. It also causes a broad shift in the body’s 
metabolism that protects against obesity, 
metabolic disorders such as diabetes, and 
cancer. Other upsides include a more efficient 
cardiovascular system, boosted cognition, 
memory and mood, and even a longer life. 

“We're designed to move,” says Evans. Yet 
most of us don’t move nearly enough. One 
study of adults in more than 100 countries 
found that 31 per cent of people are physically 
inactive. The World Health Organization 
recommends a minimum of 2.5 hours of 
moderate exercise a week, yet worldwide 
more than a quarter of us don’t manage that. 


No one has come up with a good remedy for 
this. Simply telling people to eat more healthily 
and exercise more doesn’t work, says Evans. We 
may be designed to move, but evolution has 
also programmed us to store fat to survive 
winter and famine. So it isn’t entirely your fault 
if you don’t exercise as much as you should. On 
top of that, plenty of us have physical limits on 
how active we can be. Putting exercise ina pill, 
says Evans, “is going to allow people who can’t 
exercise to get some of the benefits”. 

The first step is to work out how physical 
activity elicits its effects. Most of what we 
know is about aerobic endurance training. 

This is because experiments designed to 
probe the physiology of exercise are mostly 
done on mice and rats, animals that take 
easily to running on wheels. It is trickier 


“A study of adults 
in more than 
100 countries 
found that 31 per 
cent of people 
are physically 
inactive” 


to persuade them to lift weights. 

These studies have taught us that muscles 
act as control centres, hosting proteins that 
sense the body’s increased activity and drive 
widespread changes to deal with the challenge. 
Signals, such as falling energy levels ora flood 
of calcium ions generated by contracting 
muscles, trigger the release of messenger 
molecules. These stream to various organs, 
where they initiate a range of responses. They 
might ask the brain to grow fresh neurons, for 
example, or stimulate bones to get stronger. 

A pill that sought to replicate all this —an 
“exercise mimetic”, as Evans calls it— would 
have to be very different from the majority of 
common medicines. Many of these are based 
on small molecules that target proteins 
responsible for a specific job in the body, either 
helping the protein do its job more quickly 
or stopping it working. Statins, for example, 
inhibit a protein that is needed to make 
cholesterol, and so help lower our blood 
cholesterol level. 

The drug that Evans was using, GW1516, 
targets a different sort of protein called PPAR- 
delta. He describes it as a master switch that, 
when flicked, activates a wide-ranging genetic 
programme. The effects that follow include 
shifting the composition of muscles — reducing 
the amount of “fast twitch” fibres, built for 
explosive bursts of energy, and increasing the 
proportion of “slow twitch” ones that favour 
endurance. It also prompts our bodies to 
switch from burning sugar to fat. 

Flipping this particular switch isn’t the only 
way to create sedentary supermice. In 2012, 
Bruce Spiegelman at the Dana-Farber Cancer 
Center in Boston discovered a hormone 
released by muscles during exercise, which he 
named irisin. It isa messenger chemical that 
helps tell various parts of the body to engage 
exercise mode. In obese mice, boosting irisin 
levels converted inactive white fat into energy- 
burning brown fat, and caused the animals 
to lose weight even ona high-fat diet. In 2018, 
Spiegelman and his colleagues also pinned 
down the mechanism by which irisin triggers 
changes to bones. 

Meanwhile, Ali Tavassoli at the University 
of Southampton, UK, has founda small > 
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molecule known as compound 14, which 
indirectly activates a metabolic sensor called 
AMPK. To see if compound 14 might be a good 
treatment for metabolic disorders, he and his 
colleagues fed mice a high-fat diet so they 
became obese and developed diabetes-like 
symptoms, then gave them compound 14. 

“The results floored us,” says Tavassoli. 
After just seven daily doses of the drug, the 
mice lost weight and their diabetes symptoms 
disappeared. By comparison, people whose 
diabetes is treated with metformin, which 
works through a similar pathway to 
compound 14, tend to gain weight. In 
more recent, unpublished work, Tavassoli 
and his team showed that patterns of gene 
expression in the animals’ fat cells no longer 
reflect obesity, but resemble those of normal- 
weight mice. Compound 14, says Tavassoli, 
appears to be “profoundly reprogramming” 
the metabolism of these mice. 

So far, these substances have mostly been 
tested in non-human animals. But the relevant 
metabolic pathways are similar in people, 
which makes Evans optimistic that activating 
PPAR-delta or similar master switches could 
“reboot physiology” in us too. He says pressing 
such switches could be all it takes to go from 
sluggish and overweight to fit and athletic. 


A workout for your brain 


Other researchers hate the idea, though, 
including some of those who have identified 
promising exercise-related compounds. “To say 
‘exercise mimetic’ as though you can capture 
exercise in a pill is absurd,” says Spiegelman. 
He has two big objections. The first is that 
there are many types of exercise that each 
have different physiological effects. The 
molecular pathways involved are too diverse 
and complex, he says, to hit them all with one 
pill. John Hawley, who studies the physiology 
of exercise at the Australian Catholic 
University in Melbourne, agrees. “There will 
never be a drug that mimics all the effects of 
exercise,’ he says. “It is impossible.” 

Take the mental health benefits of exercise. 
It is fair to say that biochemical mechanisms 
play a role here. There is evidence, for example, 


48 |New Scientist | 24 April 2021 


LUCY LAMBRIEX/GETTY IMAGES 


“Compound 14 
appeared to 
be profoundly 
reprogramming 
the metabolism 
of obese mice” 


Drugs might be a useful 
short-term boost for 
people temporarily 
unable to work out 


that exercising the muscles prompts them 
to clean the blood ofa stress marker called 
kynurenine, which has been linked to 
depression and mental illness. Even so, 
Hawley argues that the mood boost from 
cycling around a beautiful lake or playing 
with a close-knit team can’t be captured in 
a pill. “I don’t think there is any drug that is 
going to do that,” he says. 

Spiegelman’s second concern is the risk of 
side effects. Studies of GW1516 were abandoned 
because high doses, given long-term, caused 
tumours in mice. Tavassoli fears cancer could 
be arisk of using drugs to boost metabolism 
in this way without fully understanding the 
effects. “You can’t have these pathways on all 
the time without there being some sort of 
downstream consequence,” he says. 

A one-stop exercise pill may be too blunt an 
instrument. When neuroscientist Henriette 
van Praag at Florida Atlantic University gave 
mice a compound that activates AMPK 
through the same pathway as compound 14, 
she saw that, after a week, muscle and brain 
had both benefited. But after two weeks, 
although the muscles of the mice still looked 
good, the cognitive effects were “horrible”. The 
animals had increased inflammation in their 
brains and performed worse ina maze. When 
you exercise, your body distributes the 
benefits over time in a way that’s tailored 
to your own physiology, says van Praag. 
“That’s a tall order for a pill.” 

Rather than using drugs as a long-term 
pass for inactivity, van Praag and Tavassoli 
suggest that they might give a short-term 
boost. They could protect people who can’t 
exercise properly for short periods, such as 
those recovering from surgery or even 
astronauts living in microgravity. Maybe they 
could help highly obese people get to a weight 
where they can begin to exercise. “The ideal 
would be to take it short term to get over the 
hump,’ says Tavassoli, “then exercise hard 
and stop taking the compound.” 

What excites Spiegelman, though, is 
something else. He envisions a whole new 
generation of treatments for specific medical 
conditions from osteoporosis to liver disease. 
The idea wouldn't be to trigger the entire 
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metabolic programme associated with 
exercise, but to go for a switch further down 
the line, where the effects are still powerful, but 
more targeted. You might say that Spiegelman 
isn’t dreaming of one exercise pill but multiple 
pills, each harnessing different benefits. The 
term “exercise mimetic” isn’t just misleading, 
he says, but “not ambitious enough”. 

He sees particular promise for 
neurodegenerative disorders, including 
Alzheimer’s disease. Aerobic endurance 
exercise has a big effect on the brain, 
increasing blood flow and improving the 
health and connectivity of neurons. It even 
triggers the birth of new neurons in the 
hippocampus, a brain area associated with 
memory. It is virtually the only thing known to 
do this. Spiegelman has found that a precursor 
of irisin reaches the brain and influences the 
expression of genes related to neurogenesis. 
With Christiane Wrann, now at Massachusetts 
General Hospital, he is investigating irisin’s 
effects on neurogenesis and cognition, and 
has set up a small company with the aim of 
moving irisin-based drugs into clinical trials. 

Exercise itself doesn’t have a dramatic effect 
on patients with Alzheimer’s disease, which 
might make you wonder what Spiegelman 


hopes to achieve. But this is precisely the point. 


“Why should we limit ourselves to the effects 
of endurance exercise?” he says. He thinks that 
drugs suchas his can go “beyond exercise”. 
Giving the compounds to patients in higher 


doses than they would naturally appear in 
the body might have an effect on conditions 
that are currently seen as untreatable. 


Beyond exercise 


Van Praag is now investigating another 
molecule, cathepsin b, which she has shown 
in mice, primates and humans to be associated 
with enhanced memory after exercise. She 
suggests the research might lead to tailored 
treatments for people with cognitive issues, 
for example by monitoring levels of exercise- 
regulated biomolecules, and where necessary 
boosting them. 

For now, Evans is following the same 
approach as Spiegelman: that of developing 
drugs to treat specific conditions. This is 
because there is no pathway to regulatory 
approval for a drug that promotes general 
health. “The only way that you can get a pill 
approved is to treat a disease,” says Evans. 

He advises a Boston-based company, 
Mitobridge, which is developing two drugs to 
target PPAR-delta, in order to treat acute kidney 
disease and Duchenne muscular dystrophy 
(DMD), a muscle-wasting disease that affects 
boys. These drugs work in a similar way to 
GW1516. Tests in mice suggest they can help 
DMD and phase I clinical trials in humans 
suggest they are safe. Both drugs are now in 
phase II trials to evaluate ifthey can treat the 
diseases in humans. 


Exercise can improve 
mental health, as well 
as physical fitness 


Evans reckons this could act as a bridge toa 
broader, health-promoting pill for people who 
are inactive for whatever reason. Once a drug 
that targets PPAR-delta is approved for one 
condition, doctors will be free to prescribe it 
“off-label” for other conditions, at least in the 
US. That could open the door to using them 
for prevention of ill health too. This is similar 
to the way statins developed. The drugs were 
initially approved to treat heart disease; 
now they’re prescribed to reduce the risk of 
developing it. Evans admits that no drug will 
ever capture the full benefits of every type of 
exercise, but sees no reason why we shouldn’t 
get a broad sweep of those benefits from pills. 

For some, that is a horrifying vision. Van 
Praag reckons the way to combat inactivity is 
to redesign society to support exercise, from 
building more cycle paths to better education 
about the pros of activity. Hawley fears 
that even talking about an “exercise pill” 
is counterproductive, because it might 
give people an excuse not to be active. 

Evans thinks this is missing the point. 

“I love exercise!” he says. He sees the root 
of the inactivity problem not as personal 
weakness, but the powerful forces that 
profit when we eat more and move less. 
Cheap junk food and soft drinks loaded 
with calories drive our metabolism towards 
obesity. Tech companies use sophisticated 
machine-learning techniques to keep us 
glued to our screens. Trying to dismantle 
those influences is a worthy fight, says Evans, 
but one that is ultimately doomed to fail. 

Exercise pills in some form are now 
inevitable, insists Evans. Once they are 
approved, we will face a dilemma. Instead 
of waiting for chronic diseases and wastage 
to take hold, should we medicate ourselves 
in advance, to offset the inevitable health 
damage done by modern life? “I think it’s 
an important debate to have,” he says. “Is 
society ready to have it?” I 


Jo Marchant is a science journalist 
based in London. Her latest book 
is The Human Cosmos: Civilisation 
and the stars 
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Department of Higher Education 
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Invitation of Applications for the post of Director, IIT Madras 


Applications are invited for appointment to the post of Director of Indian Institute of Technology (IIT) Madras. The Director 
of an IIT is the academic and administrative head of the Institution. He/she is expected to have a minimum of 5 years’ 
administrative experience and leadership qualities to head an Institute of National importance. The candidate/person 
should be a Ph.D. with first class or equivalent at the preceding degree, preferably in a branch of Engineering. In 
exceptional cases, candidates with Science, Mathematics or Management degrees may be considered. He/she should 
have an outstanding academic record throughout and a minimum of 10 years teaching experience as a Professor in a 
reputed Engineering or Technology Institute or University and should have guided Ph.D. students. The applicant should 
preferably be less than 60 years of age on the last date of receipt of the applications. The post carries a fixed pay of Rs. 
2,25,000/- (Revised) per month, with allowances as per rules. 


2. Interested individuals may apply giving their detailed resume in the prescribed format clearly bringing out research, 
teaching, industry-academia collaborations and administrative achievements, alongwith a two-page justification in 
support of their candidature, a two-page vision statement for the institution and contact details of at least two distinguished 
individuals well acquainted with their work. The application typed in the prescribed format along with enclosures may be 
sent by Registered/Speed Post to The Under Secretary (TS.1), Department of Higher Education, Ministry of 
Education, Room No. 428 "C" Wing, Shastri Bhawan, New Delhi -110 001 so as to reach the Ministry on or before 31" 
May, 2021. The detailed advertisement and the format of application is available on the website 
(www.education.gov.in). 


TECHNICAL ADVISER (MARINE POLLUTION) 
TECHNICAL SUPPORT CO-ORDINATOR (MARINE POLLUTION) 


Central London 


PROMOTING EFFECTIVE 
SPILL RESPONSE 


Opportunities at ITOPF 


—— 
—a 


Technical Support Co-ordinator (Marine Pollution) — Claims & 
Modelling 

Are you looking for a role where you can use your education and experience in Central London office — with some travel (starting salary c£35K) 
a science or engineering discipline within a unique company focussed on the 
marine environment? This primarily office-based role involves the assessment of claims arising from 


pollution damage. You will also support modelling the trajectory and 


ITOPF is a not-for-profit organisation, operating globally and funded by the 
shipping industry. We provide governments and the maritime industry, amongst 
others, with objective technical advice, expertise and assistance to respond to 
spills of oil, chemicals and other pollutants from ships. We aim to help 
minimise the impact of pollution on environmental and economic resources. 
We also provide advice on associated costs and claims. 


Technical Adviser (Marine Pollution) 
Central London office — with extensive worldwide travel (starting 
salary c£50K) 


This role involves attending on site at oil and chemical spills globally, delivering 
advice to international governments and other parties. You will be assessing 
claims for compensation, undertaking regular presentations and running 
workshops as part of our preparedness and education work. 


A key requirement of this role is a higher degree in science, engineering or a 
related discipline, strong written and oral presentation skills and excellent 
interpersonal skills; as well as availability to travel at emergency short notice. 


Relevant practical experience in a scientific/ technical role is important and 
pollution control experience is a distinct advantage, as is fluency in a second 
language to English, particularly French, Spanish, Portuguese or Mandarin. 


weathering of pollutants, advising on aspects of remote sensing of marine 
pollution and maintaining our database of historical incidents. 


You will need a degree in a STEM subject, strong IT skills, excellent 
interpersonal skills and fluency in English. Relevant practical experience of 
claims and fluency in further languages are desirable. 


Interested? 
We offer a fantastic benefits package, including working from home options 
and an excellent continuous training and development programme. 


If you want to join a great team based near Old Street, London and think one 
of our roles sounds like the job for you, visit our website where you can find 
job descriptions, application forms and ‘meet’ some of the team. 


www.itopf.org/contact/careers/ 


Closing date for both roles: Monday, 24th May 2021 


If you have any further questions, please contact ITOPF’s HR team at: 
recruitment@itopf.org 


For Recruitment Advertising please email nssales@newscientist.com or call 020 7611 1269 
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Clare Wilson is a reporter 

at New Scientist and 

writes about everything 
life-science related. 

Her favourite place is her 
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What you need 
A front garden 
Any plants you like 
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Fabulous front gardens 


Too much paving is bad for the planet and our mental health. 
There are better alternatives, says Clare Wilson 


THE past year has made many 
people better appreciate the 
time they spend outside. But 
one kind of outdoor space has 
been on the decline in the UK 
for a few decades: front gardens. 

A major factor in this downturn 
is the growing number of people 
who pave over their front gardens 
to create parking spaces, as well 
as new homes being built this 
way. According to a 2015 survey 
by the Royal Horticultural Society 
(RHS), about 28 per cent of all 
UK houses were entirely paved 
or gravelled over at the front, 

a proportion that had tripled 
over the previous decade. 

Having more paved areas 
leads to flooding, as rain tends to 
quickly run off into street drainage 
systems rather than soaking into 
the earth, and less vegetation 
means less shelter for birds and 
less nectar for pollinating insects. 
All that concrete makes the place 
hot in summer, too. 

This greying of our streets 
is also concerning because a 
great deal of research has linked 
time spent in green spaces with 
better mental health. It is often 
hard to disentangle cause and 
effect in such studies, but a 
recent small, randomised trial 
in which plants were added to 
previously bare front gardens 
did show a modest reduction 
in people’s stress levels. 

From the participants’ 
comments, this may have been 
partly because they started 
chatting more to their neighbours 
as they tended their new plants, 
says Lauriane Suyin Chalmin-Pui 
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at the University of Sheffield, 
UK, who led the research. 

To be fair, not everyone has 
the time (or a taste) for gardening, 
and for some households, a paved 
front area may be the only way 
they can park next to their home. 
But needing space for your car 
doesn’t mean all the greenery has 
to go. You could pave just two 
tracks for the car’s wheels and fill 


the surrounding areas with tough, 


low-growing plants like alpines. 
If you need the whole area 

paved, perhaps for multiple 

cars, wheelie bins and bike stores, 

one option is to grow plants in 

containers, although these take 

more watering than those in 

the ground. So consider leaving 

sections of soil at the edges of the 


paved area to act as planting space. 


If you want a low-maintenance 
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front garden, try hardy evergreen 
shrubs like Choisya, Elaeagnus 
and Pittosporum — or look at your 
neighbours’ front gardens to see 
what grows well in a similar spot. 
If your front yard is already 
entirely paved, why not pull up 
small areas of bricks or paving 
stones, if you can? Gardeners in the 
UK seem to have started creating 
such planting pockets during the 
lockdowns of last year. A further 
RHS survey at the end of 2020 
found that the proportion of 
homes with entirely paved front 
gardens has fallen from about 
28 per cent in 2015 to 13 per cent. 
For some, at least, when times get 
tough, gardening can be a lifeline. ! 
These articles are 
al posted each week at 
newscientist.com/maker 
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ACROSS 


1  Weather-pattern simulations (7,6) 

2 Not false (4) 

9 Instrument that measures slope (10) 

10 Suture (6) 

11 Closing manoeuvres, in chess or strategy (8) 

12 Between liquid and solid (4-5) 

14 Sibilant noise (4) 

15 Small opening in the skin (4) 

16 mammal, notamonotreme 
or marsupial (9) 

20 Expelling air from the lungs in response 
to irritation (8) 

21 Plant also called saltbush (6) 

23 Scientists concerned with the 
constitution of our planet (10) 

24 Discharge; exude (4) 

25 Complex coordinating structure, 
in animal anatomy (7,6) 


newscientist.com/crosswords 
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Answers and 
the next cryptic 
crossword next week 


DOWN 


Scraping surgical instrument (7) 
Noble? (5) 

Ethanol, say (7) 

Students of the distribution of disease (15) 
Egg-like shapes (6) 

Altitude of a point on Earth (9) 
Munich-based manufacturing giant (7) 
Erratic; abnormal (9) 

Macromolecule essential to life (7) 
Noam , linguist and activist (7) 
Godlessness (7) 

Plant of New Zealand, also called 
golden sand sedge (6) 

Active element (5) 


= 
= Our crosswords are now solvable online 


Quick quiz #98 


1 What name is given to the altitude at which 
Earth's atmosphere ends and space begins? 


2 Which ruminant species was affected by 
amass bacterial infection in 2015, resulting 
in the deaths of around 200,000 individuals? 


3 In what year was the first commercial 
8-bit processor released? 


& The Wilson cycle describes the opening 
and closing of what? 


5 Dupuytren’s contracture affects which 
part of the body? 


Answers on page 55 


Puzzle 
set by Rick Twardy 
#110 Reflecting on time 


As | was travelling by coach one 
night, | noticed that the conventional 
seven-segment illuminated clock at 
the front of the vehicle was reflected 
in the window to my side. 


ci }1 (0:55 


What caught my eye at the time, 22:01, 
was that the reflected image said it was 
10:55, which, although incorrect, still 
read like a legitimate time. 


Later on my travels, | took another coach 
trip. At one point, | nodded off. Waking 
with a start as the vehicle entered a tunnel, 
I saw the time reflected in the window and, 
for a moment, was convinced that what | 
saw was the right time. 


“A longer nap than I thought,” | said to 
myself, before realising what had happened. 
It was an easy mistake to make because the 
difference in minutes between the reflected 
and the actual time was the minimum that 
was possible. And if we hadn't entered the 
tunnel, | might never have spotted it. 


What time was it when I woke up? 


Answer next week 
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The back pages Almost the last word 


Cutting the cord 


Why are the umbilical cords 

of human infants tied or cut, 
when the young of other animals 
don’t need this intervention? 


Nicola Fairgrieve, midwife 

Milton Keynes, UK 

Humans aren’t the only animals 
to cut the umbilical cord-—cats 
and dogs bite through them when 
their offspring are born. However, 
midwives do delay cord clamping 
and cutting ifthe infant is well to 
allow as much as possible of the 
blood supply from the placenta to 
reach them. 

Some parents choose not to cut 
the cord and have a “lotus birth”, 
where the placenta is placed in a 
bag with herbs and salt to help 
preserve it. Itis then carried around 
with the baby until the cord dries 
and detaches naturally, usually 
within between three and 10 days. 


Chris Warman 

Hinderwell, North Yorkshire, UK 
Almost all placental mammals 
do, in fact, intervene to sever the 
umbilical cord of their newborn. 
The exceptions are marine 
mammals and camels. 

Great apes usually bite through 
the cord in the process of eating 
the placenta. This combines 
cleanliness with returning 
nutrients to the birthing ape. The 
difference between humans and 
other mammals is that we use an 
instrument rather than our teeth. 


“The difference 
between humans and 
other mammals is that 
we use an instrument 
to cut the umbilical 
cord, not our teeth” 


Precisely when during our 
evolution we began to take a 
clinical approach to a natural 
process is unclear. It is part of the 
bigger mystery of the nature and 
origin of disgust: why behaviour 
that is normal to animals evokes 
strong adverse psychological and 
physical responses in humans. 
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This week’s new questions 


Bone bonanza Why do herrings have large numbers of 
small bones, and mackerels have a lower number of large 
bones? Nigel Page, High Peak, Derbyshire, UK 


Extra dimensions Could ahuman brain register or be affected 
by the existence of other dimensions beyond those of time 
and the three dimensions of space? David Wheeler, Bristol, UK 


Bent beam 


Light is electromagnetic radiation, 


so why can’t I bend a sunbeam 
with a magnet? 


Ron Dippold 

San Diego, California, US 

The short answer is that only 
charged particles like electrons 
or protons are bent when 
travelling through magnetic 
fields. Electromagnetic radiation 
is made up of uncharged photons, 
so is unaffected. There are two 
caveats, however. 

The first is if youhada 
ridiculously strong magnetic 
field, like those near neutron 
stars called magnetars. This 
would warp space itself and the 
light would follow that curved 
space. But in this case, you 


wouldn't be directly bending the 
light -and you would be dead 
anyway. The ultra-strong magnetic 
field or the astounding output of 
X-ray and gamma-ray radiation 
from a magnetar would kill you. 
The second caveat is that 
individual photons, especially 
at high energies, may undergo 
what is known as pair production 
to create an electron and its 
antiparticle, a positron. These pairs 
can be scattered by a magnetic 
field, but you couldn’t detect this 
without special equipment. 


Anthony Woodward 

Portland, Oregon, US 

Although a magnetic field doesn’t 
affect the photons of light directly, 
a magnet can distort the medium 
through which light passes and 
thereby “bend” the light rays. 


Want to send us a question or answer? 


Vass 


Email us at lastword@newscientist.com 
Questions should be about everyday science phenomena 


Full terms and conditions at newscientist.com/lw-terms 


Can the human brain 
sense or be affected 
by higher dimensions? 


Light travels through space- 
time along a geodesic— the 
shortest possible path between 
two points on a curved surface. 
In places where space-time is flat, 
the geodesic is a straight line. 

Ifa massive object curves 
space-time, light’s geodesic 
will appear curved to a distant 
observer. A strong magnetic field 
can increase the effect of the mass 
of the object on the curvature 
of space-time. This effect is 
significant only around huge 
magnetic bodies, such as 
neutron stars. 

In these cases, the magnetic 
field increases the curvature of 
space-time and so affects the 
geodesic of the light rays. 


Peter Holness 
Hertford, UK 
An electromagnetic wave has 
three vectors travelling at right 
angles to each other: an electric 
field, a magnetic field and the 
direction in which the wave 
propagates. So it is perfectly 
reasonable to wonder whether 
external electric or magnetic 
fields could bend sunbeams. 
The electric and magnetic 
vectors are either stationary or 
can rotate in various ways about 
a propagation axis. It is these 
behaviours that determine the 
light’s polarisation properties. 
External magnetic fields alter 
these polarisation states 
rather than beam direction, 
as demonstrated by Michael 
Faraday in 1845. 


Mike Follows 

Sutton Coldfield, 

West Midlands, UK 

Magnetic fields can affect light, 

even though electromagnetic 

radiation like light isn’t charged, 

so amagnetic field shouldn't 

be able to change its direction. 
Electrons in atoms occupy 

different energy levels and 

movements between these levels 

manifest themselves as 


Tom Gauld 
for New Scientist 
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the spectral lines in emission or 
absorption spectra. Each element 
has a unique spectral “fingerprint”, 
enabling astronomers to work out 
the chemical composition of stars. 
However, ina phenomenon 
known as the Zeeman effect, 
each of these lines is split in the 
presence ofa magnetic field, with 
its separation proportional to the 
strength of the field. This allows 
astronomers to measure the 
strength of the magnetic fields 
of stars. Galactic magnetic fields 
can align charged grains of dust 
in interstellar dust clouds, which 
can polarise the starlight passing 
through them. 


Digital print 


Do other animals have 
“fingerprints”? (continued) 


Linda Johnston 

Bristol, UK 

The soles of the feet of elephants 
develop unique patterns, much 
like human fingerprints. In fact, 
the carers at the HERD elephant 
rescue facility in Hoedspruit, South 


“Differences in wing 


patterns among 
insects can be as 
great as differences 
in fingerprints 
among primates” 


Africa, can identify individuals 
from their footprint patterns. 


Tony Rackham 

Southampton, UK 

If characteristics other than 
actual fingerprints are allowed, 
then the “fingerprint” idea can be 


broadened to include most species 


of animal, not just mammals. 
Differences in wing patterns 
among insects, for instance, 
can beas great as differences 
in fingerprints among primates. 
A few years ago, I noticed that 
amale comma butterfly would 
often guard a particular sunny 
glade, flying up to intercept any 
butterfly that crossed the area. 
This seemed to go on from 
early spring until autumn, so it 
couldn’t have always been the 
same comma —they don’t live 


long enough. I took a photograph 
of any male comma that I saw 
behaving in this way. Because 
of the differences in the wing 
patterns, it was possible to tell 
which was which. 

Ifound that photos I had taken 
on 30 occasions proved to be of 
25 different butterflies. 


Jeremy Watson 

University College London, UK 
Irecall seeing patterns similar to 
fingerprints on the pads at the tips 
of spider monkeys’ tails when I was 
on a trip to Costa Rica. These pads 
look like an oval of hairless black 
skin. Spider monkeys use their 
tails as a “fifth limb”, so I suspect 
the “fingerprint” structure helps 
the animals grip branches as they 
nimbly swing from tree to tree. 


Quentin Macilray 

Limassol, Cyprus 

The sole of the human foot is 
normally smooth and unmarked. 
Take up barefoot running, 
however, and you will find that it 
develops whorls and lines that look 
similar to those of fingertips. f 


Answers 


Quick quiz #98 


Answers 
1 The Karman line 
2 The saiga antelope 


3 In 1972, with the release 
of the Intel 8008 


4 Oceanic basins 
5 The hana: it is a condition in 


which connective tissue thickens, 
causing fingers to bend inwards 


Cryptic crossword 
#55 Answers 


ACROSS 1 Arch, 3/23/22 
Separate hard lumps, 9/10/11 
Bristol stool scale, 12 Intuit, 

14 Onside, 16 Watery, 

19 Quench, 21 Delhi, 

24 Agama, 25 Plasmid, 

26 Diehards, 27 User 


DOWN 1 Asbestos, 2 China, 
4 Eclair, 5 Asset, 6 Atomise, 
7 Eels, 8 Attend, 13 Cylinder, 
15/18 Sausage-shaped, 
17 Andean, 20 Nyala 


#109 Chocs-a-weigh 
Solution 


Here is one way. Number the 
machines 1 to 6. If you take one 
chocolate bar from machine 1, 
two from machine 2 and so on, 
up to five bars from machine 5, 
you will have 15 bars that weigh 
3 kilograms in total, minus 

5 grams for each bar from 

the faulty machine. 


If you divide the weight shortfall 
in grams by 5, it will tell you the 
number of the faulty machine. 
So a weight of 2.98 kg means 
that machine 4 is faulty (20/5). 
If the 15 bars weigh exactly 

3 kg, then the faulty machine 

is number 6. 
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The back pages Feedback 


Blame Brexit 


Awise old dog, a bit arthritic - 
not Feedback’s Tinder bio, but 
Peter Holness’s description of his 
companion Arby, who is getting 
a bit long in the canines. To lessen 
the pains of age, a “less sceptical” 
member of Peter's family bought 
Arby a collar that incorporates 
a “powerful bipolar magnet”. 
Enquiring with members of 
the customer services department 
of the company concerned about 
the possibility of amonopolar 
version, Peter was informed that 
one wasn’t available. They weren't 
sure why, but it was possibly due 
to “Brexit-related supply issues” 
Feedback has been following the 
search for a magnetic north without 
a south, or vice versa, with interest 
for some years. Physicists hunting 
the elusive magnetic monopole 
within the Large Hadron Collider 
or inside exotic solids, take note: 
your quarry may be languishing 
in a warehouse in Felixstowe, 
or caught in a snarl-up on the 
approach to the port of Dover. 


Two’s company... 


Due diligence on the preceding 
leads us to a breakthrough in our 
own quest for eternal youth, as 
we land on the website of Bioflow 
magnetic collars. Bioflow’s 
products, we learn, work viaa 
“Central Reverse Polarity field — 
a strong, multi-directional force 
of magnetism. Unlike standard 
and competitor’s magnets, 
Bioflow’s Central Reverse 
Polarity magnet has three poles.” 
Strong stuff. We don’t wonder 
that “when blood passes under 
this multi-directional field, cells 
experience an agitating effect”. 
Ifreaders should detect a certain 
jumpiness in our prose this week, 
for once it isn’t the office coffee — 
we can’t get this darn thing off. 


Flame-grilling 


Social media site for the short 

of attention Twitter was lightly 
smouldering last week as US thin- 
sliced frozen steaks manufacturer 
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Got a story for Feedback? 

Send it to feedback@newscientist.com or 

New Scientist, 25 Bedford Street, London WC2E 9ES 
Consideration of items sent in the post will be delayed 


The Steak-Umm Company 
reignited a long-standing beef, 
of uncertain provenance, it has 
with pronouncements made by the 
astrophysicist Neil deGrasse Tyson. 
Responding to Tyson's tweet 
(“The good thing about Science 
is that it’s true, whether or not you 
believe in it”), the company’s official 
account reacted first with a succinct 
“log off bro”, followed 5 minutes 
later by a clarificatory tweet: “nope. 
science itself isn’t “true” it’s a 
constantly refining process used 
to uncover truths based in material 
reality and that process is still full of 
misteaks. neil just posts ridiculous 
sound bites like this for clout and 
he has no respect for epistemology”. 
Which, as far as the meat of the 
matter goes, isn't wrong. As Twitter 
user David Vienna put it: “We have 
reached the point in our collective 
human evolution at which I nod in 
agreement with a sandwich meat 


company as they take a swipe 
at a celebrated astrophysicist.” 


Many strings 


To this day, Feedback much 
treasures an enraged letter sent by 
a reader following our publication 
of an article by University of 
Warwick mathematics professor 
Ian Stewart, on the mathematics 
of electoral systems, in the run-up 
to the 2010 UK general election 

(1 May 2010, p 28). How dare we, 

it asked, be giving a party-political 
platform to the Conservative 
candidate for the constituency 

of Milton Keynes South? 

That turned out to be the subtly 
variant Iain Stewart. Since then, 
however, we have taken it asa 
vaguely amusing axiom that all 
instances of the same name map 
to the same person. Thus physicist 
Brian Cox, for instance, has leda 


busy life not just as a keyboard 
player for the band D:Ream, 
but also as the first actor to play 
Hannibal Lecter on film, while 
goalkeeping for Huddersfield Town. 
So we were tickled to see, while 
rummaging around in the arXiv 
preprint server for something 
we had mislaid, the publication 
list attributed to David Politzer, 
co-winner of the 2004 Nobel 
prize in physics for his work 
on the theory of quantum 
chromodynamics —14 papers 
on the physics of the banjo. 
Except, chuckling self-satisfiedly, 
we then discovered a webpage 
hosted by the California Insititute 
of Technology with links both to 
“Banjo Physics 411” and a public 
lecture delivered in Stockholm 
in 2004 “as per the will of Alfred 
Nobel”. So, as far as our theorem 
goes, QED. Or perhaps in Politzer’s 
case, QCD. That’s a physics joke. 


Human measures 


Last week, The Sun newspaper 
invented a newly perplexing way 
of measuring things (Feedbacks 
passim), Adrian Bell notes: the 
exactly equivalent explicatory unit. 
It reported the birth of a very large 
baby boy, “almost 24 inches long, 
that's two footlong Subway 
sandwiches for perspective”. 

That said, Feedback remembers 
Subway once responding toa 
customer complaint about an 
11-inch “Footlong” by asserting 
that the name was “not intended 
to be a measurement of length”. 
Suffice it to say: it was a big baby. 


Mayday, mayday 


Many thanks to the readers who 
responded retrocausally to our 
item mentioning language not 
being about rules, but efficient 
communication (17 April) by 
pointing out our solecism in 
ending an item with “Over and 
out” (3 April). In radio comms, 
“Over” invites a response, 

while “out” is a contradictory 
indication that communication 
has ended. We apologise for any 
confusion. Out and over. f 
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